Lockheed Eavironmental Systems & Technologies Co. U 044369 Z/ ( {/é/ X-‘Z I ,‘

Lockheed Analytical Services
975 Kelly Johnson Drive Las Vegas, Nevada §9119-3705 oL
Telephone 702-361-0220 800-582-7605 Facsimile 702-361-8146 . ' /,

LOCKHEED MART,IW':’ |

K ..!une 29,‘ 19956

Ms. Joan Kessner
Bechtel Hanford, Inc..

345 Hills

P.O. Box 969

Richland, WA 99352

RE: Log-in No.: L4482
Quotation No.: 0400000-B
SAF: B285-049
Document File No.: 0511596
BHI Document File No.: 221
SDG No.: LK4482

The attached data report contains the analytical results of samples that were submitted to
Lockheed Analytical Services on 11 May 1995.

The temperature of the cooler upon receipt was 2°C. Sample containers received agree with
the chain-of-custody documentation. Sample containers were received intact. Samples were
received in time to meet the analytical holding time requirements. '

The case narratives included in the following attachments provide a detailed description of all -
events that occurred during sample preparation, analysis, and data review specific to the
sampies and analytical methods requested,

A list of data qualifiers, chain-of-custody forms, sample receiving checklist, and log-in report
are also enclosed representing the samples received within this group.

If you have any questions concerning the analysis or the data please call Kathleen Hall at
(509) 943-4423. , : ‘
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Lockheed Analytical Services Log-ih No.: 14482
Quotation No.: Q400000-B”

SAF: B95-049
Document File No.: 0511596
BHI Document File No.:221
SDG No.: LK4482

Paget -

Release of this data report has been authorized by the Laboratory Director or the Director’s
designee as evidenced by the following signature.

" { certify that this data package is in compliance with the SOW, both technically and for
completeness, for other than the conditions detailed above. Release of the data contained in
this hard copy data package has been authorized by the Laboratory Manger or a designee, as
verified by the following signature.”

Sincerely,
J

/6%1-!—-— mw./yw—jc
2 y
Kathleen M. Hall KitH
Client Services Representative

cc: Client Services
Document Control
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Lockheed Analytical Services

Log-iﬁ No.:

L4482

Quotation No.: Q400000-B~
SAF: B95-049

Document File No.:

0511596

BHI Document File No.:221
SDG No.: LK4482

' CASE NARRATIVE

INORGANIC NON METALS ANALYSES

Page2 -

The routine calibratidn_and quality control analyses performed for this batch include as
applicable: instrument tune (ICP/MS only), initial and continuing calibration verification, initial
and continuing calibration blanks, method blank(s), laboratory control sample(s), ICP

interference check samples {ICP only),

samples, matrix spike (predigestion) sample(s), duplicate sample(s).

Preparation and Analysis Requirements
® One water sample was received for LK4482 and prepared as batch 511bh and
analyzed for selected analytes as requested on the chain of custody, Quality control
analysis was performed on the following sample:

serial dilutions, analytical (post-digestion) spike

Client ID LAL # Method
BOFKHG6 L4482-5 DUP 160.1 TDS
L4482-3 MS, DUP | 300.0 Orthophosphate, Fluoride, Chloride,
Nitrate-N, Nitrite-N, Sulfate
L4482-4 DUP 310.1 Alkalinity
L4482-6 MS, DUP | CLP Cyanide

.

Holding Time Requirements

Method

Blanks

the reporting detection limits.

Internal Quality Control

Kay McCann

All samples were analyzed within the specified holding time.

All Internal Quality Control were within acceptance I|m|ts

May 18, 1995

Prepared By

Date

The concentration levels of all the requested analytes in the method blank were below
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Lockheed Analytical Services Log-in No.: L4482
: Quotation No.;: Q400000-B~

SAF: B95-049

Document File No.: 0511596

BHI Document Fite No.:221

SDG No.: LK4482
Page3-

y CASE NARRATIVE
INORGANIC METALS ANALYSES

The routine calibration and qguality control analyses performed for this batch include as
applicable: instrument tune {ICP/MS only), initial and continuing calibration verification, initial
and continuing calibration blanks, method blank(s), laboratory control sample(s}, ICP
interference check samples (ICP oniy), serial dilutions, analytical {post-digestion} spike
samples, matrix spike (predigestion) sample{s}, duplicate sample(s).

Preparation and Analysis Requirements

The samples were received in on May 11, 12925, They were logged in as L4482 and prepared
and analyzed in batches 511 bhT for total metais and 511 bhD for filtered water.

Holding Times-

All samples were analyzed within the method-specific holding times.

Method Blanks-

The method blanks were free of contamination.

internal Quality Control-

All Internal Quality Control were within acceptance limits with the following exception: The

matrix spike recovery for bismuth in the filtered water analysis was outside of acceptance
limits {27%). The recovery based on the LCS ({29%]) support that the analytlcal system was

operating within control limits.

Sample Results-

Bismuth was determined by ICP-MS, as approved by Clay Smith of Bechtel Hanford.

Shellee McGrath - June 29, 1895
Prepared By ' Date
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Lockheed Analytical Services Log-in No.: L4482
Quotation No.: Q400000-B~

SAF: B95-049

Document File No.: 0511596

BHI Document File No.:221

SDG No.: LK4482
‘ Page4 -

CASE NARRATIVE
RADIOCHEMICAL ANALYSES

The routine calibration and quality control analyses performed for this batch include as
applicable: instrument calibration, initial and continuing calibration verification, quench
monitoring standards, instrument background analysis, method blanks, yield tracer,
laboratory control samples, matrix spike samples, duplicate samples.

Holding Time Requirements
All holding time requirements were met.

Chemical recoveries and VIDAs, where applicable, can be found on the preparation and
calculation worksheets of the attached raw data for each method.

Analytical Method

Gamma Spectrum Analysis

The gamma spectrum analysis was performed using LAL-81-SOP-0063. Ali samples _
were analyzed on batch #23211, which contains a method blank (MB), two duplicates
(DUP1, DUP2), and a laboratory control sample (LCS). The DUP2 for Cs-137 was out
of limits; however, since the Cs-137 DUP1 and both Pb-214 duplicates were within
limits, the data is considered acceptable. All other QC criteria were met.

Gross Alpha Beta

The gross alpha beta analysis was performed using LAL-91 -SOP-0060. Al samples
were analyzed on batch #23215, which contains an MB, DUP and LCS. No problems
were encountered during preparation or analysis, and all QC criteria were met.

Plutonium Isotopic

The plutonium isotopic analysis was performed using LAL-91-SOP-0108. All samples
were analyzed on batch #23154, which contains an MB, DUP and LCS. The duplicate
(sample #23154DUP1) has a poor chemical recovery and only three counts. The
dupficate uncertainty shows that the detected value is not significantly different from
zero. No matrix spike analysis (MS) was performed due to insufficient sample. All
other QC criteria were met.
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Lockheed Analytical Services Log-in No.: L4482
Quotation No.: Q400000-B

SAF: B95-049

Document File No.: 0511596

BHI Document File No.:221

SDG No.: LK4482
' Pageb -

Strontium-90

The strontium-80 analysis was performed using LAL-91-SOP-0196, All samples were
analyzed on batch #23179, which contains an MB, DUP and LCS. During preparation,
the samples were wetashed under the heat lamp with concentrated HNO3 to get rid
of the excess organic materials. This was done in the original conical planchets. After
they were dried, they were reweighed. There was insufficient sample for an MS
analysis. All other QC criteria were met.

Technetium-99

The technetium-99 analysis was performed using LAL-91-SOP-0169. Allsamples were
analyzed on batch #23139, which contains an MB, DUP1, DUP2, and LCS. The
second duplicate {DUP2) was out of limits; however, since DUP1 was within limits, the
data is considered acceptable. No matrix spike analysis was performed due to
insufficient sample. All other QC criteria were met.

Total Uranium

The total uranium analysis was performed using LAL-91-S0OP-0168. All samples were
analyzed on batch #23131, which contains an MB, DUP, LCS and MS. No problems
were encountered during preparation or analysis, and all QC criteria were met.

Tritium

The tritium analysis was performed using LAL-91-SOP-0066. All samples were
analyzed on batch #23181, which contains an MB, DUP, LCS and MS. No problems
were encountered during preparation or analysis, and all QC criteria were met.

Yvonne M. Jacoby June 20, 1995
Prepared By Date
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Lockheed Analytical Services

DATA QUALIFIERS FOR INORGANIC ANALYSES
I[Revised 08/28/92]

For CLP Analyses Only ~ Reported value is less than the contract required detection

B limit (CRDL) but greater than or equal to the instrument detection limit (JDL}).
For Routine, Non-CLP Analyses Only — Any constituent that was aiso detected in the

C associated blank whose concentration was greater than, the reporting detectiorn limit
(RDL).

D Presence of high levels of interfering constituents required dilution of sample which
increased the RDL by the dilution factor.

E Estimated value due to presence of interference.
Sample analysis performed outside of methad-or client-specified maximum holding time

H requirement.

M For CLP Analyses Only — Duplicate injection precision criterion was not met.

N Matrix spike recovery exceeded acceptance limits.

S Reported value was determined from the method of standard addition.

A For CLP Reporting Only — Constituent was analyzed for but not detected (sample

U quantitation must be corrected for dilution and percent moisture).
For AAS Only -- Post-digestion spike for Furnace AAS did not meet acceptance criteria
and sample absorbance is less than 50% of spike absorbance.

LY, orZ Analyst-defined qualifier.

* Relative percent difference (RPD) for duplicate analysis exceeded acceptance

limits.

+ Correlz_t_tion coefficient (r) for the MSA is less than 0.995.

al The spike recevery and/or RPD for matrix spike and matrix spike dupiicates
: cannot be evaluated due to insufficient spiking level compared to the elevated
sample analyte concentration.

b . The RPD cannot be computed because the sample and/or duplicate concentration
was below. the RDL.

! Used as footnote designations on the QC summary form.
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Lockheed Analyt?cal Services

DATA QUALIFIERS FOR RADIOCHEMICAL ANALYSES
[Revised 08/28/92]

Any constituent that was also detected in the associated blank whose
B concentration was greater than the reporting detectlon limit (RDL) and/or
minimum detectable activity (MDA).

a

Presence of high TDS in sample required reduction of sample size which I
increased the MDA. I

Constituent detected in the diluted sample.

Constituent concentration exceeded the calibration or attenuation curve range.

For Alpha Spectrometry Only—- FWHM exceeded acceptance limits. I

ool (e

Sample analysis performed outside of method-specified maximum holding time
requircment.

Y Chemical yield exceeded acceptance limits. "

ForﬁUse onlthe QC Data Reportmg'?li‘orms

* QC data (i.e., percent recovery data for laboratory control standard and matrix
spike; and RPD for replicate analyses) exceeded acceptance limits.

al The spike recovery and/or RPD for matrix spike and duplicateé cannot be E
evaluated due to insufficient spiking level compared to the elevated sample
analyte concentration.

b! The RPD cannot be computed because the sample andlor duplicate concentration |
was below the MDA.

! Used as foot note designations on the QC summary form.
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LOCKHEED ANALYTICAL SERVICES

Jun 16 1995, 10:59 am

. ~
LOGIN CHAIN OF CUSTODY REPORT (1lnO1) .'_: \S\L '
—

Login Number: L4482 g

Account: 596 Bechtel Hanford, Inc. * Richland, WA
Project: BECHTEL-HANFORD Bechtel Hanford Project -
. Due
)2 PR Date
L.4482-1 "BOFKH6 09-MAY-95 ll-MAY—95 15-JUN=-95
TEMP 2 :
Location: EXPENDED 4
Water 1 S SCREENING Hold:05-NOV-95
L4482-2. .7 . 'BOFKHE 09-MAY-95 11~MAY-95 - 15-JUN-95
TEMP 2 “ICP METALS=Ca ,Mg,Na,K,Fe,Mn,si,Al,Bi, Se"
Location: RFG01-7C
Water 1 S CLP FURNACE Hold: 05-NOV-95
Water 1l S CLP ICP Hold: 05-NOV-95
Water 1 S CLP ICP-MS METALS Hold:05-NOV-95
L4482-3 BOFKH6 09-MAY-95 11-MAY-95 15-JUN-95
TEMP 2 :
Location: RFG19-103C
Water 1 8§ 300.0 CHLORIDE Hold:06-JUN-95
Water 1l & 300.0 FLUORIDE Hold:06-JUN-95
Water 1 S 300.0 NITRATE Hold:11-MAY-95
Water 1 S 300.0 NITRITE Hold:11-MAY=-95
Water 1l S 300.0 PHOSPHATE Hold:11-MAY-95
Water 1 8 300.0 SULFATE Hold: 06-~-JUN-95
T.4482-4 BOFKHE 09-MAY=-95 11~MAY=-95 " 15~JUN-95
TEMP 2 :
Location: RFG19-103C
Water 1 S 310.1 ALKALINITY Hold:23-MAY-95 "
1.4482-5 BOFKH6 09-MAY-95 11-MAY-95 15-JUN-95
TEMP 2
Location: RFG19-127C
Water 1 S 160.1 TDS Hold:l16~MAY-95
L4482=6 "/t b "BOFKHG 09=-MAY~95 ll;MAY-95 15=-JUN=-95
TEMP 2 "ICP METALS—Ca Mg,Na,K,Fe,Mn, Si,Al,Bi,se"
Location: RFG19-127C
Water 1l S5 CLP CYANIDE Hold:23-MAY~95
L4482-7 : BOFXHs 09-MAY-95 11-MAY-95 15-JUN~95
TEMP 2 . '
Location: RFGO1-7C
L4482~ 8 E i BDFKHS 09-MAY-95 11-MAY-95 15~JUN-95
TEMP 2 "GAMMA SPEC TO .INCLUDE Csl1l37, Co-60, Ru-106"
Location: 155
Page 1
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LOCKHEED ANALYTICAL SERVICES.
LOGIN CHAIN OF CUSTODY REPORT (1noO1l)
Jun 16 1995, 10:59 am

Login Number: L4482 -
* Richland, WA

Account: 596 Bechtel Hanford, Inc.
Project: BECHTEL-HANFORD Bechtel Hanford Project .

Ak oy PR Date
Water 1 S GAMMA SPEC LAL~0063 Hold:05-~-NOV~95 -
Water 1 S GR ALP/BETA LAL-0060 Hold:05-NOV-85
Water 1 S PU-ISOTOPIC LAL-0108 Hold:05-NOV-95
Water 1l S SR-%0 LAL-0196 Hold: 05-NOV-95
Water 1 S U TOTAL KPA LAL-0168 Hold:05-NCOV-95
L4482-9 .. il . . . ‘BOFKH6 : 09-MAY-95 11-MAY-95 15-JUN-95
TEMP 2 "GAMMA SPEC TO INCLUDE Cs137, Co-60, Ru-=106" .
Location: 156H-A100
L.4482-10 BOFKH& 09-MAY-95 11-MAY-95 15-JUN-95
TEMP 2 "GAMMA SPEC TO INCLUDE Csl137, Co=-60, Ru-106"
Location: 156V-045
L4482-11 .. ) BOFKH6 09-MAY-95 11-MAY-95 15-JUN-95
TEMP 2 "GAMMA SPEC TO INCLUDE ¢€s137, Co-60, Ru-106"
Location: EXPENDED
L4482~-12 . v 7 U BOFKHE. 09-MAY-95 11-MAY-95 15-JUN-95
TEMP 2 "GaMMA SPEC TO INCLUDE Cs137, Co-60, Ru-1086"
Location: 156V-045
1.4482-13 _ BOFKH6 09-MAY-95 11-MAY-95 15-JUN-95
TEMP 2 "GAMMA SPEC TO INCLUDE Cs137, Co-60, Ru-106"
Location: 156H-A100
L4482-14 .- . ... BOFKH6 . . 09-MAY-95 11-MAVY-95 15=JUN~-95
TEMP 2 “"GAMMA SPEC TO INCLUDE Csl137, Co-60, Ru-106"
Location: 156V-E032
L4482~15 " Uis.0h . 0. o, .BOFKH6' 09-MAY-95 11-MAY-95 15-JUN-95
TEMP 2 YGAMMA SPEC TO INCLUDE Csl1l37, Co-60, Ru-1l06" !
Location: 156V-A035
1.4482-16 "BOFKH6E" 09-MAY-95 11-MAY-95 15-JUN~95
TEMP 2
Location: 156-020 -
Water 1 S TRITIUM(H3) LAL-0066 Hold:05-NOV-25
L4482=17 ' BOFKH6 09-MAY-95 11-MAY-95 15~-JUN-95
TEMP 2
Location: 156CART-4 :
Water 1. 8 PC-99 LAL-0169 "Hold:05~NOV-95

Page 2
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LOCKHEED ANALYTICAL SERVICES

LOGIN CHAIN OF CUSTCDY REPORT (1no01)

Jun 16 1995, 10:592 am

Login Number: L4482

* Richland, WA

Account: 596 Bechtel Hanford, Inc.
Project: BECHTEL-HANFORD Bechtel Hanford Project ..
PR Date
I.4482-18 BOFKHG 09-MAY-95 11-MAY-95 15-JUN~95
TEMP 2 :
Location: 156H=-A100
L44g82=19 .. ;"~BOFKH6» 09-MAY-95 11-MAY-95 15-JUN-95
TEMP 2 ) .
Location: 156H-A100
L4482-20 T ' BOFKHE 09-MAY-95 11-MAY-95 15-JUN~95
TEMP 2
Location: 156H-A100
L4482-21 . - .~ BOFKH7 09-MAY-95 11-MAY-95 15~JUM~95
TEMP 2 "ICP METALS Ca,Mg,Na,K,Fe,Mn,s8i,Al,Bi,Se"
Location: 133
Filt H20 15 § CLP FURNACE Hold:05-NOV-95
Filt H20 15 5 CLP ICP Hold: 05-NOV-95
Filt H20 15 S CLP ICP-MS METALS Hold: 05-NOV-95
L4482-22 - "...REPORT TYPE 11-MAY-95 11-MAY-95 15-JUN-95
Location:
Water l & EDD -~ DISK DEL.
Water 1 S INORG TYPE 2 RPT +
Water 1 S RAD RPT TYPE 2
Page 3
Signature:
Date: 014




LOGIN CHAIN OF CUSTODY REPORT (1n0Ol)

May 11

1995,

10:31 am

Login Number: L4482

Account: 596

Project: BECHTEL-HANFORD Bechtel Hanford Project

Bechtel Hanford, Inc.. * Richland, WA

11-MAY-95

L.4482-1 BOFKHe6 09-MAY-325 15=-JUN-95
TEMP 2 '
Location: 157 .
Water 1 S SCREENING Hold: 05-NOV-95
I.4482-2 ~ BOFKHéE 09-MAY-95 11-MAY-95 15-JUN-95
TEMP 2 "ICP METALS=Ca,Mqg,Na,K,Fe,Mn,Si,Al,Bi, Se"
Location: 157
Water 1 8 CLP FURNACE Hold: 05-NOV—-95
Water i S CLP ICP Hold:05-NOV-95
1.4482-3 BOFKHS 09-MAY-95 11-MAY-95 15-~-JUN~-95
TEMP 2
Location: 157 '
Water 1 S 300.0 CHLORIDE Hold:06=-JUN-95
Water i1 8§ 300.0 FLUORIDE Hold:06-JUN-95
Water 1 S 300.0 NITRATE Hold:11-MAY=-95
Water 1 S8 300.0 NITRITE Hold:11-MAY-95
Water 1 S 300.0 PHOSPHATE Hold:11~-MAY-~95
Water 1 S 300.0 SULFATE Hold:06-JUN-95
L4482-4 BOFKH6 09-MAY-95 131-~-MAY-S55 15-JUN-95
TEMP 2
Location: 157
Water 1 S8 310.1 ALKALINITY Hold:23-MAY~25
1.4482-5 BOFKH6 09-MAY-95 11-MAY-95 15-JUN-95
TEMP 2
Location: 157
Water 1 S 160.1 TDS Hold:16-MAY-95
1.4482-6 BOFKH6 09-MAY-95 11-MAY-95 15~-JUN-95
TEMP 2 "ICP METALS=Ca,Mg,Na,K,Fe,Mn,Si,Al,Bi,Se"
Location: 157 '
Water 1 & CLP CYANIDE Hold:23-MAY-95
L4482-7 BOFKH®6 | 09-MAY-95 11-MAY-~95 15=-JUN-95
TEMP 2 ' ' -
Location: 157
L4482~8 BOFKHS g9-MAY~-95 L1L1-MAY—-95 15-JUN-95
TEMP 2 "GAMMA SPEC TO INCLUDE Csl137, Co=-60, Ru-106" .
Location: 157 -
Water 1 S GAMMA SPEC LAL~0063 Hold:05-NOV~95
Page 1
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Account:

Project: BECHTEL-HANFORD Bechtel Hanford Project

LOGIN CHAIN OF CUSTODY REPORT (1no01l)

May 11 1995,

10:31 am

Login Number: L4482

596

Bechtel Hanford, Inc. * Richland, WA

Water 1 S GR ALP/BETA LAL-0060 Hold:05-NOV-95
Water 1 S PU-ISOTOPIC LAL-0108 Hold:05-NOV-95
Water 1 S SR-90 L.AL-0196 Hold:05-NOV-95
Water 1 S U TOTAL XKPA LAL-0168 Hold:05-NOV-95
L.4482-9 f BOFKHG, ) 09~MAY~95 11-MAY-95 15=-JUN-95
TEMP 2 "GAMMA SPEC TO INCLUDE Cs137, Co-60, Ru-106"
Location: 157
L4482-10 BOFKH6 09~-MAY-95 11-MAY-95 15=-JUN-95
TEMP 2 "GAMMA SPEC TO INCLUDE Cs137, Co—~60, Ru—-106"
Location: 157 -
I,4482-11 BOFKHé& 09-MAY-95 11-MAY-95 15-JUN~-958
TEMP 2 "GAMMA SPEC TO INCLUDE Csi137, Co-60, Ru—-106"
Location: 157
L4482-12 BOFKH6 OQ—MAYfQS 11-MAY-95 15-JUN-95
TEMP 2 "GAMMA SPEC TO INCLUDE Cs137, Co-68, Ru-106"
Location: 157
1.4482-13 BOTKH6 ¢9-MAY~-95 11-MAY-95 15=-JUN-95
TEMP 2 "GAMMA SPEC TC INCLUDE Cs137, Co-60, Ru-—-106" :
Location: 157
L.4482-14 BOFKH6G 09-MAY-95 11-MAY-95 15-JUN-95
TEMP 2 WCAMMA SPEC TO INCLUDE Csl137, Co—-60, Ru-i06"
Location: 157
1.4482-156 BOFKHe 08-MAY~95 11-MAY-95 15~-JUN=-95
TEMP 2 "GAMMA SPEC TC INCLUDE Cs137, Co-60, - Ru-106"
Location: 157
1.4482-16 BOFXH6 09-MAY-95 11~MAY-95 15-JUN-95
TEMP 2
Location: 157 :
Water 1 S TRITIUH(H?) LAL-0066 Hold:05-=-NOV-95
L.4482-17 BOFKRH6 09-MAY-95 11-MAY-95 15-TJUN-95
TEMP 2
Location: 157 .
Water 1 S8 TC-99 LAL-016%9 Hold: 05-NOV-=95
Page 2
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LOGIN CHAIN OF CUSTODY REPORT (1lno1l)
May 11 1995, 10:31 am

Login Number: L4482 _
Account: 596 Bechtel Hanford, Inc. * Richland, WA
Project: BECHTEL-HANFORD Bechtel Hanford Project

L.4482~18 BOFKH6 09~MAY~95 11-MAY-95 15=~-JUN-95
TEMP 2 ’

Location: 157

L4482=-19 . BOFKHé6 05-MAY-95 11-MAY=-85 15=-JUN-95
TEMP 2 . » | " »
Location: 157

1.4482-20 BOFKH6 08-MAY-95 11~-MAY-GH 15=-JUN-95
TEMP 2

Location: 157

1L4482~21 BOFKH7 09-MAY-95 11-MAY-95 15-JUN-95
TEMP 2 "ICP METALS=Ca,Mg,Na,K,Fe,Mn,Si,Al,Bi,Se"

Location: 157

Filt H20 15 5 CLP FURNACE Hold: 05-NCV=-95

Filt H20 15 S CLP ICP Hold:05-NOV-95

L4482=-22 REPORT TYPE 11-MAY-95 11-MAY=-95 15-JUN=-95
Location: .

Water 1 S8 EDD - DISK DEL.

Water "1 & INORG TYPE 2 RPT +

Water 1 S RAD RPT TYPE 2

. Page 3 - ™
: A
Signature: C}Jf(,t}XQ(N;
- / ~ Cd
Date: < ~//~ eaf’
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—~ .
i Page _ 1 of ]
| Bechtel Hanford, Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST _
1 Data Turnaround
: 3 rror
«| Collector .- Company Conlact Telephone - Nﬂi‘Il‘l.);
k- le G.L. Kasza (509) 3729675 orimit
Project Designation Sampling Location SAF No.
200-BP-5 Groundwater Round 3 200 East B935-049
Iee Chest No. Ficld Logbook No. Method of Shipment
gmi- 37/ _ = F4- )9 Federal Express
Shipped To Offsite Property No. ] Bill of Lading/Air Bill No. .
Lockheed W9S-O -0301-3A% RYGYOYLATA YL
Fossible Sampic Hazards/Remarks .
Presorvation  |yno3  |coot4°c [Cootdec |cootasc |Naonm  |ENO3  |cestacc fuc Coot 4°C | HNO3
Type of Container | p/g; G P P p | ro G P r PIG
. No. of Container(s) 1 1 1 ) 2 g I 4 | )
Special Handling and/fer Storage Volume
Maintain samples between 2°C and 6°C. 1L 500mL 250mL 500mL 1L IL © 500mL 1L 20mL .
i * Anions ICy | Alkalinity | TDS Cyamide [*2 Tritium | Tc-9% Activity [*3
I ) P, Co, 504, Scan
| SAMPLE ANALYSIS bz, NOS3,
Sample No. Matrix* Date Sampled Time Sampled
BoFKHG e | S g9 /0> YA [0 b [ x X Tx Tx T
G:FE N Ssop /0> X
CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Tiatre®
. ™ S = Sl
i *[ ICP Metals - tp Include Ca, Mg, Na, K, Be, Mn, 81, Al, and Bi. AA Metals - 0 include Se (unfiltered). SE = Sudinent
Relinquished By z'-u Date/Time 4 vt/ - Dat@mc_ ¥ *2 Gross Alpha; Gross Bela; Pu-238,-239/240; Sr-90; Gammw Spec - to inchude Cs-137, Co-60, Ru-106; Sty = ?ldﬁm
ﬂ Aevkifee S-7-1( Tolal Urunium. "':!:' . ?Vmse
Received By Date/Time *3 ICP Metals - 10 inchide Ca, Mg, Na, K, Fe, My, Si, Al, and Bl AA Meals - to inchule Se (filicred). o won
A = Al
- e Sample analysis for PO4, NO2, NO3 by EPA 300.0 is being requested fur mfurlmuun wly The F.RC DS = Prum Solids
Received By Date/Time Contractos acknuwledges that the 48-hour hold time will no be met. BL < Drun Ll
. s
' — I  ean . o W1 = Wipe
Cmnwl shied By Datertme [Received By Date/Time The Activity Scan is for both sample numbess Listed on this chain of custody. t' . {' ;,F‘;:lh‘
P Xl i ﬂﬁcr .
I LABORATORY {Received By ,m\ “Tile Date/ Time o
— A 5«..\,4/4_ Coastod.nn S-l-4J / oyus
A"FINAL SAMPLE ,TDisposal Method Disposed By Date/ Tine
LN DISPOSITION
Ll —




WHC/BHI SAMPLE CHECK-IN LIST

i

. . - - e 7
Date/Time Received:<-)/.5< / /. i plam SDG #: . M
7

. Work Order Number: 1 SAF #: 190G < -~ 1y G
> 1]

Shipping Container ID:()“mL_"'Q )/ Chain of Custody # S ANT7
=7 N

1., Custody Seals on shipping container intact? Yes [X] No [ ]

2. Custody Seals dated and signed? ' Yes [X] WNo [ ]
3. Chain-of—Custod;} record present? Yes [X] No [ ]
&
4. Cooler temperature ’A C.
5. Vermiculite/packing materials is Wet [ 1 Dry [yx]
6. Number of samples in shipping container: :) I
7. Sample holding times exceeded: Yes [¢] No [ ]
8. Samples have: tape hazard labels

¥ __custody seals appropriate sample labels

9. Samples are: x in good condition leaking }
broken have air bubbles

10. Were any anomalies identified in sample receipt? Yes [ ] No N1

11. Description of anomalies (include sample numbers): .7

Sample Custodian: 7{1&[0 Qg,u,{j | On: 5“//-?5'// c?.'wmﬂ =

Telephoned To: }{q.}.]?[p,ay? +all on 5~)/. cg.j’// T BY 2L Ste,zes

FORM NO. LS-042, Rev. 1, 2/95 021

. . o AN INT S



— - - — .ar et 7..7 [FETPRE - . bt . tdad Semal e - LT e ,-,,4-_,-" R
kY ) """
Sample Login - - C =t
Login Review Checklist
Lot Numbcrz-l'm (29\
The login review should be conducted by that person logging in the samples as weil as 3
peer. Plexse use this checklist to ensure that such reviews occur in a uniform basis. Please-
sigh and date beiow to verify that a login review has occurred. This checklist should be
affixed t0 each login package prior two distmibuton. ,
For 21 ciTecuve login review, o 8 minimum. five repons from e login process are sequured,  Thess are wie chiio of cusiody (or
cquivatent), (e sogim chin of cuswsdy repon., R sampic surumary repor, (S8 samols receviag cheekdip, and the jogin quontion, Bedore
beginning & toviow. ensurc 13at these five componencs are symlabie. For jobs wiik ningic componens sammics. 22 JIMPic wmmery rezen
may te omunicen.
le Summary Rerort gs Na
N/A
L. Are 2l sampie [Ds corres:? = S
2. Are zil sampies present? M — -
3. Are ail marrices correct? , . S,
(c.g..T&?m;mmuhmlm!umm.ﬁddhmwhwn.m . )
4 Are ail analyses an the chain of custady/login quoraton inciuded? D G
5 AYe analyses logged in for the correct container? p. S
(¢.g., anaiyss requiriog preservadion logged in fors pmdn_-;iv:e_m
6. Are sampies logzed in according to laboratory barching procedures? X_ —_—
{e.g., TCLD reguise (esebing aad associites mewis/zemivoluils orgzmies shouid be logged in oo tha same Sonte)
l. Are the Cotlest, Reczive , and Dus dates correct for every sample? n, _
2. Have appropriate sample comments been included? X o —
(0.8., MSEMSD aspgnasion. sommans from @e clisnt concarming msiiod modificstions)
Sampie Recsiving Checklist
L. Are any discrepancies batwesrn the chain of custody and the login noted? . _ 47y
{e.g., stiane D cifTerens on chains of cunoay snd bouls labsis. SESWis not saat. snwies lox from breskage)
* /7/ T by S/-95 M, S
(4 ’ ' .
' Primary review signature  Date Secondary review signature  Dare
022

CoO5115G




Lockheed Analytical Services
Sample Receiving Checklist

lcot Nae: b/ S, 48y, Soo_ =l Loz sobNo. 24 H§ D Cooler ID: 4 7T~

Page 1 of

' COOLER CONDITION UPON RECEIPT o
Temperaturs of cooler upon receipt: & ol

temperature of temp. blank upon receipt:

No * Commeats/Discrepancics

custody scals intact

chain of custody present

bluc ice (or oguiv.) presant/frozen

Xp kI [

rad survey completed

SAMPLE CONDITION UPON RECEIPT

No * Comments/Discrepancics

|alt bottles Iabeled

samples intact

proper container used for nmple type

ssmple volume sufficient for analysis

he e P PPN IE

proper pies. indicated on the COC

YCA's contain headspace 7%

arc samples bi-phasic (if so, indicate sample ID’ S) 71

MISCELLANEOUS ITEMS

Yes No * Commeats/Discrepancics

semples with short holding times . ) X o2 22, fﬁ/ [ £ LRI
= N [

samples to subcontract > ,.,,;I

ADDITIONAL COMMENTS/DISCREPANCIES

PYAPERA

Complasi by T oo~/ Lo U .W// N~ AT

Seat to the client (da.tcﬁ:utinls): *# Clicat's signaturo upon reccipt:
Nm’-mﬂmﬁb&ﬁ@&m@%mmm Do .

% w ploaso roviow this falormatioa asd retacn via fcsimille to the approprists CSR (702) 361-8146 L

BYOA

o
Do

[ €y - '
& Vversion 2.0 (11/11/94) | '
~ .
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Environmental | ' .
Rest ti ‘ . ‘ Job No. 22192 )
nsoever ERC Team b 9
- i . oL: JXO-RMS
Interoffice Memorandum

Sutvest Crade: 1995 Hound 3 Sainpiing

TO: W. 8. Thompson  N3-06 DATE:  April 21, 1995

Cories: D B. Erb H5-01 FROM: S K. De Mers
: Radiological Controls
N3-06/376-2764

sussecT: 1995 Round 3 sampling for 200-BP-3

There is no need to perform total activities prior to offsite shipment to NRC licensed labs of
samples taken from the attached list of wells.

The wells listed in the attachment were reviewed for radiological content based on the previous
4 years of sampling data. No well listed has a 8 activity in excess of 100,000 pCi/I
(<.1 uCi/sample based on a 1 liter sample size) nor any « activity in excess of 10,000 pCi/l
(<.01 uCi/l based on a 1 liter sample). All wells show activities < 2,000 pCi/gm (< 2 nCi/gm
D.O.T. limit). The highest activity in recent samples is 17,000 pCi/l 8 and 170 pCi/l «.

Radiological monitoring during sampling will only be required if the wells are located m
radxolovma.l areas or if the wells themselves are Iabeled with radiological stickers.
Monitoring requirements for down hole work such as pump removal will be determined based on

the history of each well on a case by case basis.

skd

020

. - - s Ay (NG



DISSOLVED METALS RESULTS

- Client"Sample 1D: BO! ] Date Coflected:  08-09:95:
| LAL Batch ID(s): 511 bhD _ Date Received: 05-11-95
" Constituents ‘  Khilyze
I Aterminum 0.057 0.20 U 06-16-95 | L4482-21 |
| sismutn 0.001 | 0.005 BN 06-28-95 | L4482.21 |
| calcium 0.056 5.0 06-16-95 | L4482.21 ||
I iron 0.010* | 0.10 B 06-16-95 | L4482-21
Magnesium CLP 10 0.057 5.0 06-16-95 | L4482-21
Manganese CLP <0.002 0.002 Q.015 U 06-16-95 L4482-21 I
| potassium CLP 8.2 0.363 5.0 06-16-95 | L4482-21 "
I setenium cLP <0.003 0.003 | 0.005 w 06-17-95 | L4482-21
Il siticon cLp 26 0.012 0.10 06-22.05 | 1448221 |
|| Sodium _ cLP __23 0.041 | 50 | ~ | o6-16-95 I.4482—217|_I
Comments:

L—

059




* Glient Sample/lD: BOFKHS

LAL Batch ID{s): 511 bhT

‘: "'t::onstltuents», \ 1 gLy 4 . n 3 ":Qé-aliﬁéris) .
Aluminum CLP <0.057 0.057 0.20 u 06-20-25 £4482-2 "
Bismuth CLP . <0.001 " | 0.001 0.005 U 06-28-95 L4482-2 "
Calcium CLP 34 0.056 5.0 06-20-95 14482-2 "
fron CLP 0.17 0.010 0.10 06-20-95 | L4482-2 u

" Magnesium CLP 10 0.057 5.0 06-20-85 L4482-2 "

" Manganese CLP <0.002 0.002 0.015 U 06-20-95 1L4482-2 "

I Potassium CLP 8.8 0.363 5.0 06-20-95 L4482-2
Selenium CLP <0.003 0.003 0.005 W 06-19-85 L4482-2

| siticon cLp 28 0.012 0.10 06-22-95 | L4482-2
Sodium CLP _24 0041 | 5.0 06-20-95 L4482-2
Comments:

Il

054




LOCKHEED ANALYTICAL SERVICES

Sample Results

’

Client Sample ID: BOFKH6E - Date Collected: 09-MAY-S5
Matrix: Water Date Received: 11-MAY-95
Percent Solids: N/A

Total Dissolved Solids mg/L 160.1 280 40. 16-MAY-95 22839. L4482-5
Chloride mg/L 300.0 8.5 0.020 11-MAY-95 22732 L4482-3
Fluoride mg/L 360.0 0.33 0.10 11-MAY-95 22737 14482-3
Nitrate-N mg/L 300.0 1. 0.020 11-MAY-95 22733 L4482-3
Nitrite-N ma/L 300.0 |< 0.002 | ©.010C U 11-MAY-95 22734 L4482-3
Ortho Phosphate ma/L 300.0 i< 0.020 0.10 u 11-MAY-95 22736 L4482-3
Sulfate mg/L 300.0 16. 0.10 11-MAY-95 22735 L4482-3
Alkalinity, total (as Cal03) mg/L 310.1 110 30. 16-MAY-95 22859 L44B2-4
Bicarbonate Alka as CaC03 mg/L 310.1 110 30, 16-MAY-55 22859 L4482-4
Carbonate Alka as CaCO3 ma/L 310.1 < 10. 30. U 16-MAY-95 22859 L4482-4
Total Cyanide mg/L cLp 0.034 0.020 D{1:2} 16-MAY-95 22874 L4482-6

026




R Lockheed Analytical Laboratory
SAMPLE SUMMARY REPORT ( ‘
Bechtel Hanford, Inc. * Richland, WA

BOFKH6 - L4482-1
L4482-2
L4482-2
L4482-3
1L4482-3
14482-3
14482-3
L4482-3
L4482-3

L4482-4 .

L4482-5
L4482-6
14482-8
L4482-8
L4482-8
L4482-8
L4482-8
L4482-16
L4482-17

BOFKH7 - L4482-21
L4482-21

REPORT TYPE - 1.4482-22
L4482-22
L4482-22

Water
Water
Water
Water
Water
Water.
Water
Water
Water
Water |,
Water
Water
Water
Water
Water
Water
Water
Water
Water

Filt H20
Filt H20

Water
Water
Water

SCREENING ~

CLP FURNACE—
CLP ICP~ - -
300.0 CHLORIDE
300.0 FLUORIDE -
300.0 NITRATE -
300.0 NITRITE -
300.0 PHOSPHATE
300.0 SULFATE ~
310.1 ALKALINIT®
160.1 TDS-

CLP CYANIDE~
GAMMA SPEC LAL-
GR ALP/BETA LAL-
PU-ISOTOPIC LAL-
SR-90 LAL-0196 —
U TOTAL KPA LAL-
TRITIUM(H3) LAL-
TC-99 LAL-0169_

CLP FURNACE -
CLP ICP ~

EDD - DISK DEL>
INORG TYPE 2 RPT
RAD RPT TYPE 2

024
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LOCKHEED ANALYTICAL SERVICES
RAD DATA REPORT (ra0%)
Bechtel Hanford, Inc. * Richisnd, WA
Bechtel Hanford Project (Project BECHTEL-HANFORD)

Client Sample [D: BOFKHG S LAL Sample ID: 14482-8
Date Collected: 09-HAY-95 ‘ ' Date Received: 11-MAY-95
Matrix: Water ) Login Number: L4482 .
S0G: LK4482 '

Ac-228(Ra-228) 31-MAY~-95 GAMMA SPEC LAL-0063_23211 9. 25. 41. pCi/L
Co-58 31-MAY-95 GAMMA SPEC LAL-0063 23211 2.7 5.1 8.6 pCi/L
Co-&0 31-MAY-95 GAMMA SPEC LAL-0063_23211 2h.4 7.9 8.9 pCi/sl
cs-137 31-MAY-95 GAMMA SPEC LAL-Q0&3_23211 -7.2 4.0 12. pCi/L
Eu-152 31-NAY-95 GAMMA SPEC LAL-0063_23211 -13. 13. 45. pCi/L
Eu-154 31-MAY-95 GAMMA SPEC LAL-0083_23211 =3 13. 34. pCi/L
Eu-155 31-MAY-95 GAMMA SPEC LAL-Q063_23211 -2.6 © 6.4 19. pCi/L
Fe-59 31-MAY-95 GAMMA SPEC LAL-0063_23211 1.9 8.7 19. pCi/L
Pb-212 31-MAY-95 GAMMA SPEC LAL-Q0&3 23211 5. 12. 16. pCi/L
Pb-214{Ra-226) 31-MAY-95 GAMMA SPEC LAL-0D&3 23211 2. 13. 18. pLi/t
Ra-226(GAMMA) 31-MAY-95 GAMMA SPEC LAL-0053 23211  -100 130 190 pCi/L
fu-106 31-MAY-95 GAMMA SPEC LAL-0063_23211 10. 43. 73. pCi/L
U-235(GAMMA) 31-MAY-95 GAMMA SPEC LAL-0063_g23211 7. 30. 4. pCi/L
Gross Alpha 12-JUN-95 GR ALP/BETA LAL-0060_23215 2.8 2.0 2.7 c pCi/L
Gross Beta 12-JUN-95 GR ALP/BETA LAL-0050_23215 883, 46, 3.1 pCi/L
Pu-238 f2-JUN-95 PU-ISOTOPIC LAL-0108_23154 -0.035 0.034 0.19 pCi/L
Pu-239740 12-JuN-95 PU-1SOTOPIC LAL-0108 23154 0.05 ¢.12 0.19 pCi/L
Jotal radio-strontium 09-JUN-95 SR-90 LAL-0196 23179 =0.21 0.42 0.75 pCi/L
Uranium 09-JUN-95 U TOTAL KPA LAL-6168_23131 3.3 0.17 0.20 ug/L
Page 2
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LOCKHEED ANALYTICA! SERVICES
RAD DATA REPORT (ra01) : . -
Bechtel Hanford, Inc.'* Richland, WA

Bechtel Hanford Project (Project BECHTEL-HANFORD)

Client Sample ID: BOFKH& LAL Sample ID: L4482-16
Date Collected: 09-MAY-95 . Date Received: 11-MAY-95
Matrix: Water o Logfn Number: L&4482 o :

H-3 26-MAY-95 TRITIUM(H3) LAL-0066_23181 360 220 260 . pCi/L

066

Page 3



LOCKHEED AMALYTICAL SERVICES
RAb DATA REPORT' (raQ1) ‘ -
Bechtel Hanford, Inc. * Richland, WA
Bechtel Hanford Project_(Project BECHTEL-HANFORD}

Client Sample ID: BOFKHE LAL Sample ID: L4482-17
Date Collected: 09-MAY-95 Date Received: 11-h!AY-95
Matrixs : Water i Login. Number: 14482

LA

R

e

Te-99 31‘-H@Y-95 TC-99 LAL-0169_23139 1560 130 7.1 pCi/L

]

Page 4 067
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Notebook No.

.prodect _(oress A/JMA/&TA [.CS

O¥2y

Continued From Page

1 1 1 17 i & b ]|

L __STAl

~ Isotope:
-} From NIST traceable standard?:

| Diluted source logbook LD. #:""
B Balance verification:

Diluent used:

1

1

I

R

R

T T T T T 1]

Awﬂ Sry ?O'I

i SECONDARY / WORKING LEVEL -
ARD DILUTION RECORD ]

Vendor or Certificate 1D. # of parent standard: S =50

An— 241
L/t’.s
=24t FPl ~ 383—)00-]
NIsT _ SRH 49196
Am-291

R )

Yo

TP EF ey
41- 6225 - 302 ;

O. 1N Hwoz

"Diluent:
*Density of diluent (g/ml):
fa. Parent standard activity:
5. Amount of standard transferred:
c. Total amount of dilution:
d. Activity of dilution [a*b/c]:
{ Dilution logbook 1.D. #:

. T 0,1 N A 01+ 4/2h¢y5rw03) /'- 7
LA |
A~ 241 980gC/nE N

.S»-?o

dw—’ore./hl o~ 871 /% -

Am-241 6.5

Sin~2- O.S_hL
< OO0 . L. J ]
An~2 Y1 L3l pl:fm & -1
SnY-go b.,o G- [ _
- [R-V}

g8 — 647y~ g4

Reviewed by:

Prepared by: Qu(__ m
.—U

".;7!_5.2) u7m% S

Preparation date:

Review date;

°If the diluent remains umhmged from the diluent used for the dilution source, then a we:;hl dilution of a volume unit source can be performed without »
density conversion, IF the diluent changes, a weighted proportion density sanversion is NECEssary.

?//c{:;/
2 e v.ed 1

LAL-91-SOP-0174
B

| I T

P e - L

Aead and Unders

tood By

Signed
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CERTIFICATE OF CALIBRATION
ALPHA STANDARD SOLUTION

Radionuclide Am-241 _ Customer: LOCKHEED ENGINEERING & SCIENCES Co.

Half Life: 432.7 £ 0.5 years P.O.No.: 0SLAB1245 ,
Catalog No.: 7241 Reference Date: November 1 1991  |2.00psT.
Source No.: 388-100-1 Contained Radiosctivity: =~ = 0.997 4
D . - of s I IO . ! ' - ’
a. Mass of solution: : 5.0007
b. Chemical form: - AmCH in 0.5N HC1 i
¢. Carrier content: None added
d. Density: - . 1.0077 gan/mi @ 20°C.
a Ia 3 -, . ) '
None detected
Radicactive Deught
None detectad
0.1994

Method of Calibration
Weighed aliquots of the solution were assayed using a liquid scintillation counter.

Uncortainty of Measaramost

a. Systematic uncertainty in instrument calibration: +2.0%
b. Random uncertainty in assay: +0.7%
¢. Random uncectainty in weighing(s): +0.0%
d. Total uncertainty st the 9% coafidencs level: +2.7%
NIST Teaccshility
This calibeation is implicitly traceabls to the Natiooal Instituts of Standards and Technology.
Noles

1. Nucloar data were taken from "Table of Isotopes”, Seventh Edition, odited by Virginis S. Shirley.

2. IPL participstes in an NIST messurement sssurance program to establish and maintain implicit
traceability for a sumber of ouctides, basod on the blind assay(and later NIST cestification) of Standard
Roforence Materials. (As in NRC Regulatory Guids 4.15)
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THIS IS A PHOTOCOPY OF THE CERTIFICATE
WHICH 1§ BEING MAILED TO YOU UNDER
SEPARATE COVER.

National Tngtitute of SHtandardg & Technology

Moy(.'

Certificate

Standard Reference Material 4919-G
Radloactivity Standard

Radionuclide
Source identification
Source description

Solution composition

Mass

Radioactivity concentration
Reference time

Overall uncertainty
Photon-emitting impurities
Alpha-particle-emitting impurities
Half life

. Measuring instrument

This standard reference material was

Strontium-90

4919-G

Solution in NIST borosilicate-glass ampoule "
Strontium-90 plus yttrium-90 plus approximately
95 pg each of non-radioactive strontium andt
yttrium per gram of 1-molar hydrochioric aci @
Approximately 5.0 grams '
4514x10°Bq g?!

1200 EST August 1, 1990

1.05 perceat & -
None observed 9

None observed &

285 £ 02 yean ©

4=p liquid-scintillation counter

in the Center for Radiation Research, Jonizing Radiation

Division, Radioactivity Group, Dale D. Hoppes, Group Leader.

Gaithersburg, MD 20899
" suary, 1991

William P. Reed, Acting Chief
Office of Standard Reference Materials

*Notes on back
134




4

 NOTES
® Approximately five milliliters of solution. Ampoule specifications:

body diameter 165 + 0.5 mm
‘wall thickness 0.60 = 0.04 mm
barium content less than 2.5 percent
lead oxide content less than 0.02 percent
. other heavy clements trace quantitics

Solution density is 1.014 ' 0.002 g/mL at 21.5 °C.

The overall uncertainty was formed by taking three times the quadratic combination of
standard deviations of the mean, or approximations thereof, for the following:

a) liquid-scintillation measurements " 0.01 percent
b) gravimetric measurements 0.05 percent
c) dead time {10 percent
d) background 0.01 percent
¢) detection efficiency 0.30 percent
f) decay-scheme data - 0.10 percent
g) half life 0.01 percent
h) radionuclidic impurities 0.10 percent

@ The limit of detection for photon-emitting impurities is:
0.01 y 5" between 50 and 1900 keV.
6 The limit of detection for alpha-particie-emitting impurities is:
0.05 a s'g?.
@ NCRPchortNo.SB,anEdition,FebruarylSBS,é.B&S.

For further information please contact Dr. Larry Lucas at (301) 975-5546.

4919-G o .




NOTES ON THE USE ‘ .
OF -
STANDARD REFERENCE-MATERIAL 4919G, STRONTIUM-90

The activity of the strontium-90 in the ampoulc is given per gram of solution. If transfers are madk
by volume, the density given on the certificate can be used to compute the activity per unit volume.
The activity given is the strontium-90 activity only. Because the strontium-90 is in equilibrium with
its yttrium-90 daughter, which is also a beta-particle emitter, the activity g:vcn should be doubled tc.
get the corresponding total beta-particle-emission rate. .

If the solution is to be used for making quanntatrve sources, it should be kept tightly sealed so that
evaporation, and the consequent change in the radioactivity concentranon, is minimized. Glass
containers are best for storage.

Dilute solutions of strontium-90 are often assayed by liquid-scintillation counting, We recommend
that carrier solution containing approximately 1 mg of non-radioactive strontium be added first to
the liquid-scintillation cocktail. We typically use a carrier solution containing 4 mg of strontium pe:
mL of 0.5- molar hydrochloric acid. When 0.25 mL of this solution is added to 10 mL of emulsion-
type liquid-scintillation cocktail, the resulting 1 mg of strontium per vial is generally sufficient to
prevent the radioactive strontium-90 from plating out on the vial walls. A set of liquid-scintillation
vials that cover a range of sample-solution masses should be prepared and monitored ovu several
days to ensure that the efficiency is constant.

The beta-particle counting efficiency will be somewhat less than unity. A correction for the loss of
low-energy beta particles can be computed usmg the integral-discriminator-extrapolation technique
(G. Goldstein, Nucleonics 23 (1965) 67) or using the liquid-scintillation efﬁc:ency—tramng technique
with trititum (B.M. Coursey et al, Int, J. Radiat. Isotopes 37 (1986) 403).

The activity concentration given on the certificate is as of 1200 hours Eastern Standard Time,
August 9, 1990. To convert from EST to your local time, the table given below can be used.

TO CONVERT FROM EST TO:

EDT Add 1 hour
cDT Same as EST

CST. Subtract 1 hour
MEE Subtract 1 hour
MEYT Subtract 2 hours
POT Subtract 2 hours
PST Subtract 3 hours

UTC Add 5 hours

138



WORK GROUP REPORT (wk02) ) o - ,

May 22 1995, 11:01 am

Work Group: PU-1SOTOPIC LAL-0108_23154 for Department: 12 Radiation Prep. '
Created: 22-MAY-95  Due: 22-MAY-95  Operator: _ o

G A P

oupP (I e g 1P U7 22-MAY-95
LCs LabiCtrt: Sample ™ 7 PG 22-MAY-95 T,
; 1 0108 B 22-MAY-95

15-JUN-93 156CART -2

MB Methad' 8lank
Bechtel Hanford, Inc. HE:

‘ Page 1 : 1 39




U.8. Environmaental Protaction Agency :
Environmaental Monitoring Systems Laboratory-Las Vegas
Nuclear Radistion Assessment Division

Calibration Certificate

Description

Prnesstistarce | PLUTONIIRM-230 oete 4 years

Nomenal velume E ™ Smeeuie/bettie mumber 2510;‘1

Measuremaent  Activity of principai radionuclide

Aztreity por grom of thes dehion

Lil.9 ” nano < "l Plutonium=239
ummm-I December 13, 1990 ,

Activity of daughtar radionuclide

The pracpsl SEtveY wis S000mporsad 81 the Sueted time by

i it owrea] Por grom

ot ths Gougreer nusnse | }

Total mass of this selutien

qudmmmm ' = -

The activity of the primary solution was measured
by an intemal gas flow proportional counter.

- The activity of the dilution was measured by

Useful Life T tadenusits Res Sacaved tirpugh D hall Syot Sinall 2 wes Sltnad by BMEL-LY

We rosnmhmgrat that this selutinn shewid nst e vess sher [_ _l

154



Purity

The manufacturer states that activities other than that of the principat nuclide
and of its daughter nuclides, if any, were sstimated/known 1o be:

N _see remarks '.?:.',h,;"’ % | of the principal activiry
@ . o ahan % ] of the principal activity
8 ' '.'q':a'ﬁ‘:ﬁ" % ] of the principai activity

The sctivity of impurity {1) is not (2) is not (3) is not
~ included in the quoted figures of the principal activity.

Random Errors

The pracision of this standard was such that the certified valus of the radioactive -
concantration of the principal activity had & standard error (sm) not greater than ¢ | o, 12 %
_

(The 99.7% confidencs limits are given wusmlwh«othmmmmlutfmor
for the degree of freedom in-1)).

The maximum uncertainty due to the asssssable systematic errors (dilution, counting, and
m\mummdmmmrd}um-mw:mmoummwmmum
podﬁnamnqnmsmcmmcml#c 3’ Mhmhonmmadmmm

the overall uncertainty (often called accuracy) is an setimets of the possible divergence of
the quotad result from the true value. uuomdm“[mnjnmun
confidence limits and the worst case estimata of the systematic errors { +§, -§')
mmuummhmummmmmuo[moa] - frtem) +83

mdlcl 3] |+ of the quoted radicective concensration.

This standardization is based on the foliowing sssumptions of the principle nuciide, its

Decay Schemas
daughter nuclides and impuritiss (no sowancs for esTor in thess sssumgtions or the
assumgption of quoted haif-life have been included in the statement of sccuracy sbove).
Plutcnium=-239 and impurities were assumed to decay 100 percent
by alpha emigsion. .
Chemicat Corrier content per gram of solution: Other componems:
Composition..
of Solution 4M Nitric acid
Preservative:
Remarks Pu-238 0.033% of the total activity
Pu=240 4.6x10-53 of tha total activity
IMPURITIES:  Pu~241 1.5x10™3% of the total activity
: Pu-242 8. 8x10‘5% of the total activity
Pu=-244 6.2x10"% of the total activity 155
Oate cmiﬂcno Prepared

Approval Signsture
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ISOTOPE VOLUME DILUTION RECORD

lsotope:_&;zé.z vendor: _EFA Eﬁi&l‘.ﬂ.ﬂm_ﬁﬂﬂ.ﬂdﬁ_&l /lZ‘B
Total A;ﬁviﬂ;éf doas (i Vendor ID: 257 0 "’ Receive Date 8 & “!Q ' ’
Totalweig__5__ NIST traceable Y/N Cert # - “en_2:-9x (0¥ 3@4-5

Activity UNITS/g Mé—con\remd to dnmlo.;éﬁL_ wmm_g}_ﬂ

Wﬂw

Date:_?é%iZ?’_ Preparer's Name.__ LT

a: Dacay corrected activity: 2-6/ 74 dpm/g (* if <100yr decay correct to preparation date)

b: Wt. of Volumatric: é l . 1258 Et g Balance wt check dons ()
¢: Wt. Volumetric + source: _6 7-5322 g Diluent: & H H#N(z

d: Wt. of source transfered {c-b): . 6o b g e Wt of diluent + source: “ 2-,5?’_‘2‘ ig
f: Vol. of diluent + source: __{ J¥ mL g: Activity of dilution (a*d/e): __ /305 dpmig

h: Density (eff): _/+ (25 ¢ g/mL it Activity by volume (o'I:l:/, (469 dpm/mL
Dilution Lag Book ID:__7/ — (72 =53 (‘”'225'27’3
‘hmﬁuu.d Y

Working Level Dilution: Prepared by volume -
Date: M Preparer's Namc.Mﬁl

A: Decay corrected activity: / ‘f‘? dpm/mi (* if <100yr decay correct to preparation date)
B: Wt. of Volumaetric: N/A g Balance wt check done {_)

C: Wt. Volumstric + source: N/ A } g Dilysnt; i HNO 2

D: Wt. of source transfered: Al /4 g E: Wt of diluent + source : _")& g

F: Vol. of source tramforud .0 _mL  G: Vol of diluent + source : __ (9D _mL

H: Activity of dilution (A*F/E): ___N/A dpmig 1 Density E/G): ___N /A gim.

I: Activity by volumai-l'l) or (A®D/E): [4.7 dpm/mL /

Dlluﬁon Loaaonklo (- /?? S‘I'-WW Q/-225 ~212

mwed by: ‘CK‘ Date: }{‘Egtéa
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- TNOIEDUOUURK INO, AL/

nﬁ%%;;‘io JECT P y-2 3? | Continued From Page
- SECONDARY/WORKING LEVEL
B STANDARD DILUTION RECORD -
- Dilution .Source Information
- § Isotope: P[X -23 7
": Parent Barcode Number . ﬂﬁ 0o 257
- - I vendor or Certificate 1.D. # of Parent Standard: : E'PA 250 - {
M_. Diluted Source Logboxol,c'l.D. #: ' ?(" 225 —27 "_‘
.-- il Balance Verification?: 9&9
" || pituent Used: 4 H H7\103 )
“ I - Dilution ] — 1 -
|| *Dituent: 4}‘{ H?JO_B )
:H *Density of diluent (g/mi); )J /A g/mi
o (-2-4€
* I a: Parent Specific Activity: éé [[7( 2Cilg .
H_' b: Amount of Source Transferred: /l 7‘71 ? [ ]
~= W ¢: Total amount of Dilution: “ 5 g? g -
: d: Total Volume of Dilution: l\/@ ml
— {l e: Activity of Dilution {a * b /cl: & / A pCilg
o f: Activity of Dilution (a * b /d): ?t 7 ? pCi/ml
= { Dilution Logbook 1.D. #: , \’?ﬁa% ?"l"’é’r"‘ rt l - I
B Prepared By: ’ ] ‘ Preparation Date: (/Z' ’?5/
- \\;“ . —_
- Revié&ed By: ﬁ:tz;’.; Review Date: L/=2¢ /?S'
: “l the diluent remains unchanged from the diluent used for the dilution source, than a weight dilution of a volume unit source
can be performed without a density conversion._If the diluent changes, a weighted proportion density conversion is necessary. || je

Read and Understood By

157

Signed Date Signed

Date
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Rew. 19 Aug Q3
National Tnstitute of Standards & i!l'etl;nnlngp |

THIS 1S A PHOTOCOPY OF THE. CERTIFICATE :

+if3 WHICH IS BEING MAILED T
Certificate B 0 m R

Standard Reference Material 4334E
Radioactivity Standard

Radionuclide Plutonium-242
Source identification 4334E
Source description Liquid in flame-sealed NIST

Solution mass
Solution composition

Reference time
(Purification time)

Radioactivity concentration
Overall uncertainty
Radionuclidic impurities
Half life

Measuring instrument

borosilicate-glass ampoule ¢)*

Approximately 5.8 grams

Plutonium-242 in § mol.L"* nitric acid @
R —

1200 EST, 18 December 1989

2637 Bg-g*

1.12 percent @

See Table 1 ¢ -
(3.733 £ 0.012) = 10* years &

Two. 4ma liquid-scintillation counters,

a calibrated germanium detector system,
and a silicon surface-barrier detector

=2 |
This standard reference material was prepared in the Physics Laboratory, Ionizing Radiation Division,
Radioactivity Group, J.M. Robin Hutchinson, Acting Group Leader.

Gaithersburg, MD

January 1993

William P. Reed, Chief
Standard Reference Materials Program

*Notes on back
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T IEID AT

19 Aug Q3

RGG—.

National Tinstitute of Stanbdards & Eeéhnnln'gg”

THIS !S A PHOTOCORY OF THE CERTIF]CATE

@2[‘ﬁf tcate Jiyecd GEING MAILED T0 YOU UNDER

Standard Reference Material 4334E
- Radioactivity Standard

Radionuclide
Source identification

Source description

Solution mass
Solution composition

Reference time
(Purification time)

Radioactivity concentration
Overall uncertainty

Radionuclidic impurities
Half life

Measuring instrument

Plutonium-242
4334E

Liquid in flame-sealed NIST
borosilicate-glass ampoule ¢)*

Approximately 5.8 grams
Plutonium-242 in 5§ mol.L"* nitric acid ®
P—-——-ﬂ

1200 EST, 18 December 1989

2637 Bg.g'

1.12 percent @

See Table 1 © -
(3.733 = 0.012) x 10* years &

Two 4ra liquid-scintillation counters,

a calibrated germanium detector system,
and a silicon surface-barrier detector

2 : '
This standard reference material was prepared in the Physics Laboratory, Ionizing Radiation Division,
Radioactivity Group, J.M. Robin Hutchinson, Acting Group Leader.

Gaithersburg, MD

January 1993

William P. Reed, Chief
Standard Reference Materials Program

*Notes on back

138




m

@

(&)

*

1))

NOTES .

Approximately five milliliters of solution. Ampoule specifications:

body diameter 16.5 = 0.5 mm
wall thickness 0.60 = 0.04 mm
barium content less than 2.5 percent
lead oxide content less than 0.02 percent
other heavy elements trace quantities

Solution density is 1.170 = 0.001 g-mL" at 21.65 °C.

The overall uhccrtainty was formed by taking three times the quadratic combination of
the standard deviations of the mean, or approximations thereof, for the following:

a) alpha-particle-emission-rate measurements 0.02 percent
b) background - 0.03 percent
¢) livetime 0.05 percent
d) detection efficiency 0.25 percent
¢) count-rate-vs-energy extrapolation to zero energy 0.25 percent
f) half life 0.00 percent =
g) gravimetric measurements 0.10 percent
h) radionuclidic impurities - 0.00 percent

Values for ®Pu + *'Am and for ®Pu + *°Pu were calculated based upon measurements

performed at the Lawrence Livermore National Laboratory (LLNL) shortly after
purification of the *?Pu in December of 1989. Values for ®"Pu + *‘Pu and for *'Pu
were calculated based upon measurements performed at the National Institute of

Standards and Technology (NIST) in August of 1990.

Evaluated Nuclear Structure Data File (ENSDF), February 1990.

For further information please contact Dr. Larry Lucas at NIS'I‘
Telephone: (301) 975-5546
FAX: (301) 926-7416

SRM 4334E

159
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TABLE 1 . o ;

RELATIVE ACTIVITY OF RADIONUCLIDIC IMPURITIES AT REFERENCE TIME
1200 EST, 18 DECEMBER 1989 ® ,

, RELATIVE ACTIVITY AS DETERMINED BY °

87.74 £ 0.04 ®

24119.£ 26 ™

SPu + #py Pu + *py
6570 £ 6™ <0.000 005 © <0.000 043 ©

14.35 = 0.10 ™ ' 0.162 % 0.002(10) @

373300 = 1200 ® 1.000 000 1.000 000

BPu + *'Am
4322 £205®™ <0.000 025 © 0.000 000 assumed

® Reference time is the time of purification of the plutonium-242.

@) Evaluated Nuclear Structure Data File (ENSDF), February 1990.

© Using alpha-particle spectrometry, no alpha-particle emission was detected
that could reliably be ascribed to these radionuclides. The value shown
is an estimated upper limit based upon background and counting statistics.

@ The plutonium-241 relative activity at reference time was caiculated from a
gamma-ray measurement of the americium-241 ingrowth as of 18 August 1990,

SRM 4334E
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d \j'._, % | UNITED STATES DERARTMENT OF COMMERC
i . | N®tional Inatituts of Standards and "l'-chﬂalngy

@ ) Gacnersourg, Maryiend 20899

Dear Customer:

The Standard Reference Material(s) (SRM'(s)) for which you have requated a Matenal Safety

Data Sheet (MSDS), 4

is excluded from coverage in our rcgul.:r ‘

MSDS system of more than 100 sheets for one or more of the following reasons:

1

o

The SRM is an anticle, as that word is defined in paragraph (c) of section
1910.1200 of title 29 of the Code of Federal Regulations which does not releasc or
otherwise result in exposure to a hazardous chml, under normal conditions of
use.

The SRM has been determined to be non-hazardous by the National Institute of
Standards and Technology under paragraph (d) of section 1910.1200 of title 29 of
the Code of Federal Regulations. The SRM will not release or otherwise result in
exposure to a hazardous chemical under normal conditions of use.

The SRM is a pesticide or hazardous waste Iabeled according to regulanons :ssued
by the Environmental protection Agency.

The SRM is a food, food additive, or drug labeled according to regulations issued "
by the Food and Drug Administration,

The SRM is a wine labeled according to regulations issued by the Bureau of
Alcohol, Tobacco, and Firearms.

The SRM is a radioactive material labeled according to regulations issued by the
Nuclear Regulatory Commission. The Shipper’s Declaration form included with
the shipment states chemical form, physical state, and activity of SRM.

The SRM is a tobacco or tobacco product, wood, or wood product which is
exempted by paragraph (b) (5) (ii) and (iii) of section 1910.1200 of title 29 of the
Code of Federal Regulations Erom the provisions of that section,

Ifwecanbedmuneetoyoumrcgardtothumatter.oranymrelatedtoSRMs,plcascdo
not hmuw tnwme to me.

Smcerely,

Stanley D Rasberry

Chief

Office of Standard Reference Materials
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an ROJ ECT Continued From Page
INITIAL STANDARD DILUTION RECORD
Standard Informatlon: T =
Isotope: ?U\ - 24’2 , Vendor: NIS‘T

Activity of Standard Received: uCi Vendor L.D. # » 9; H ,i? -i Lz g
| q: éﬂé? 42 Ct”awl"(
Waeight of Standard Received (g): ; -ﬂ g LAL I.D. #: - X

Y

1270 &
Standard Activity-;lpcglg} '{&W pCifg NIST Traceable 7 . Ue s
d
Halflife in Years or Days: - 3 733 + /o Certificate #: ' _(,2 G 4334
Reference Date: (2 —I £-1 98 9 | Receiver's Name: }( ' 7': .

Date Received:

f Primary Dilution R

Balance Verification?: b}( S
v
Diluent Used: 5 H H’I‘JO D
a: Decay Corrected Standard Activity (pCi/g): 7/ 2 ‘70 pCi/g
b; Weight of the Source Transferred {g): 5 '5 ? q 7 g
c: Total diluted weight (g): 5)78 : 4 4 g -
d: Total Diluted Volume (ml) 579 mL
e: Activity of Dilution by Weight (pCi/g) la*b/cl: fn ?O pCi/g
f: Calculated Density of Solution {g/mi) {c / d}: [-f - 45 _f_'f'é- { /_ﬁ]!mL
hg Activity of Dslutlottbv Volume {pCllmL] [e* f]:r 7 ! ? Q pCi/mL

h. Dilution Logbook i D f ) qu’ - (0-1—{ ’Q—)T ud '

Prepared By/h&"‘) (,L) (W Preparation Date: ’ 13’ a(b
Reviewed By: 67;&, m Review Date: _ 2 / 5/ s~

U
Purity/Cross Check Performed By: ' A&ia“ (A ! ﬂﬁl Check Date: 2/~ |95~

162

Signed Pate Signed

Date
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WORK GROUP REPORT (wk02) o - S
i May 22 1995,’ 12:20 pm : .:-«‘L L

Work Group: SR-90 LAL-0196_23179  for Department: 12 Radiation Prep. o
Created: 22-MAY-95  Due: 22-MAY-95  Cperator: .

i et sl LG S B T

Sampi

WIP

MB Method Blank:. WP g
Bechtel Hanford, Inc. BOFKHS® it 156CART-2
% ’ . )
TENP 2

. 164
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Date Prep Started :
WorkGroup : SR-90 LAL-0196 23179

198

'LOCKHEED ANALYTICAL LABORATQRY

SAMPLE PREPARATION LOG FOR STRONTHJM ANALYSIS
TOTAL RADIOSTRONTIUM - LAL-91-SOP-0196

Matrix : Water

165

Prep Dua Date :

06/22/95

CUSTOMER NO|:
1.4482-8 23179DUP1| 1. 231739-01 {¥500 ma._
Lab Ctrl Sample 23179LCS11: 2:|1 057 |23179-02 Jsoom_ .
Method Blank 23179MB8B | -3 |y A6}]23179-03 O Pvi— . . 45935 o
| |BOFKH6 L4482-8 |-4 23179-04 e 2 vads | 145D | (0 $4337 tg el 6. 57 |1Y
\5
6
27
-8
. 9_
10 |-
N 11.
12
13
14
15
16
17
18
19
20
21
| 22
‘ i 23 -
; - 24
%anc&\/orof-(:arﬁék: 0.0123] o 05wt} ACE&VOlOfLCS ] 4060 2603 dulml akl Prep:Anl
arrier Exp Date-....{ - S~Gi, LCS Ref Dat O - 1T h =) Start. ¥
Carrier ID# " T By -3 -d -1 LCS: iD# = d-\-ad Count’ S
Balance Number : =/00200 7. {( Pipette Number: ) . V%’ Carrier and L.CS addt{l by: & :
0 | ot { Witnessedpy : <y /, - 7-9%
¥ .
. Comments: \ 7@1 : C. [} y
.licw c . V95138
Analyst : . -9 9 S/ Aojudt hecked by : m]/l) ‘
\) ﬂU{MWQ C‘mm’e pea'" V-&* Tﬁq Leee_ OL‘LU_'A ’ \}{2‘1 e o,



- LOCKHEED ANALYTICAL LABORATORY

: : SAMPLE PREPARATION LOG FOR STRONTIUM ANALYSIS
| : TOTAL RADIOSTRONTIUM - LAL-91-50P-0196

1686

Date Prep Started : 06/07/35 ' Matrix : Water
SR-90 LAL-0196 23179 :” 05/22/85

NOL
14482- 23179DUP1}::1.|DUP1]23179-01 . . 6.88725 | 6.89978 0.01253
Lab Ctrl Sample 23179LCS1|2|LCS1]123179-02 ] 0.5000 0.5{06/09/95]14:50 6.57138 | 6.58424 0.01286
Method Blank 23179MBB.{~:3-|MBB |]23179-03 | 0.5000 0.5{06/09/95|14:50 6.45935 | 6.47064 0.01129
BOFKH6 L4482-B =4 |SMP ]23179-04 | 0.5000 0.5]06/09/95|14:50 6.54837 | 6.56114} .| 0.01277
6
7
8
9
10
11
12.
' 13
14
15
16
17
18
19
20
21
L 22
"1 23
o, 24
Conc&Vol of Carrier: § 24.62 mg/mL; 0.5 mL Att & Vol of LCS . 26.78 pCifmL; 1.0 mL GA
Carrier Exp Date. ;> - 05-Jan-96 LCS Ref Daté.::i 01-Apr-94 ; 06/07/95
Carrler ID# . ;=0 94-658-4-1 LCSHD# sz 94-677-44-1 Count AniBes: CS
Balance Number : 40020021 { ) Pipette Number : 28875 {) Carrier and LCS added by: GA
() 115364 { ) Witnessed by : LV
Comments :
’ ' V95138
Analyst: o~ S tlar b fin G.A. Cl2sfor Checked by : ﬂﬁ

(et ﬂu‘f‘fﬁ‘) . f\
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U.S. Environmantal Protection Agency

Environmaental Monitering Systems Laboratory-Las Vagas
Nuclear Radiation Assescmaent Division

Calibration Certificate

Description

Prncmat rodaenudn-[ strontim_go J ’ T Hallide 28 .
Nomunat acu.v-w . l 27 l l nano cmiul

Hommet volume E i in ampoulestoitte cumberd §4003-1

Measurement Activity of principal radionuclide

Aztrvity per geam of 1hus solution

| 5.40 || nanow| | strontium-90 i

woMOheursPsTon| April 1, 1994

Activity of daughter radioauciide

The prncipgsl sctivity wats accompaniad 81 10 quated tine by

[ 5.40 _| L nanow“"l Por gram
of the daughter nuciide l Yttrium-.gg I

Total mass of this solution '

Approximately 5.0 **™

Maethod of measurament *

The activity of the primary solution was measured
by liquid scintillation counting.

The activity of the dilution was measured by
liquid scintillation counting.

Usetul Life Tihus rosianeciige has dacayed thisugh Nall Lives sinvce it was stswned by EMSL-LY

Wa recommand that this selution theuid not be used sfter | ﬂuggst 1294 l

This dilution was prepared for the 1994 ASTM
Collaborative Study of a test method for the
determination of Sr-9C in water.




Purity The manufacturer states that activities other than that of the principal nuchde
and of its daughter nuclides, if any, were estimated/known to be:

AL Ief:s:a!lhxzn % | of the principal activity

@ L%s:at[h;%n % { of the principal activity
less than N .

3 equal to % | of the principal activity

The activity of impurity (1} is not (2) is not (3) is not
included in the quoted figures of the principal activity.

Random Errors

Tha precision of this standard was such that the cartified value of the radicactive
concentration of the principal activity had a standard error (sm) not greater than ¢+ 0,1 %

(The 99.7% confidence limits are given by t{sm) where t is obtained from the student t factor
far the degree of freedom (n-1)).

The maximum uncertainty due to the assessable systematic errors {dilution, counting. and
known uncertainty of the standsrd) is obtained by the separate srithmetic summation of the
positive and negative systematic error { +§ ~ § ' ). These have been estimated not 10 exceed

"3.8*“ -3-8*

the overall uncenainty {(often called accuracy) is an estimate of the possible divergence of

the quoted result from the trus value. it is a combination of random error [t(sm)] at the 89.7%
confidencs limits and the worst casa estimate of the systematic srrors ( +§, -5 )

The overall uncertainty is therefore caiculated on the besis of + [sm) +3] . - [em) +57

andis l+4_0 %). §- 4.0 %{of the quoted radicactive concentration.

Decay Schemes This standardization is based on the following assumptions of the principle nuclide, its _
daughter nuclides and impurities (no atiowance for error in thess assumprions or the
sssumption of quoted hatf-life have been included in the statement of accuracy above).

Strontium=-90 decays 100 percent by beta emission to
yttrium-90. Yttrium=-90 also decays 100 percent by
beta emission. .

Chemical Carrier content per gram of solution: Other components:
ompaosition : .
S, smion 30 micrograms strontium 0.1 M HC1
Prassrvative:

Remarks

April 26, 1994

Date Certificxte Prepared

Approval Signature

Revised 1/84
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l Standardlnformation

Cantinued From Page

s INITIAL STANDARD DILUTION RECORD

[~ |l 1sotope: S r ?0

Q1x0%

uCi

| || Activity of Standard Received:

| | Weight of Standard Received {g): . 5 0 g

Standard Activity (pCifgh: £ y10% peirg

&g é yrs

Halflife in Years or Days:

i Reference Date: 4 /l 'f‘l‘l‘f

Vendor:
Vendor I.D..#

LAL I.D. #:

"NIST Traceable ?

Cartificate #:

Receiver's Name:

Date Received:

— — Dilution

cea
Qetoo3-)
Acsay |
Ues
0.
9403 -1
K. Free
£-3-4Y

Balance Verification?:
|__ I Diluent Used:
a: Decay Corrected Standard Activity {pCi/g):

b: Weight of the Source Transferred (g):

¢: Total diluted weight {g}:

ld: Total Diluted Volume (mL)

e: Activity of Dilution by Weight {pCilg)
f: Calculated Density of Sclution (g/ml) {c / d]:

g: Activity of Dilution by Volume (pCi/mL) e *

h. Dilution Logbook 1.D. #:

[a*b/clh

V!f,‘)
0- 1M dC]
.4 xj02  pcig
“f.‘i(ﬂo 9 I
49.91 ¢ ]
ko mL
5374 pcirg
0-198% gmL
5%- U4 peime
. B A2
g s S &f eyl

Al

94

. Prepared By: (’)ﬂx‘v\ﬁﬁ u()m __ Preparation Date:
- K - .

\, Reviewed By: %«. ’l.::f:d.,,m

Purity/Cross Checky\arformed By:

Review Date:

¢/20/5

Check Date:

Date

Signed




i

, Reviewed By: ( 3ﬂ H Z Z Review Date: ' 3/3/5s”

o Syt * Notebook No.

Continuad From Page

- mm e e e

SECONDARY/WORKING LEVEL
STANDARD DILUTION RECORD

Dilution Source Infarmation

Isotope: . S}" - ?C)'

53¢ 49 p&/mL
50018 )

¢: Total amount of Dilution: ‘ /00 - 20 o]

a: Parent Specific Activity:

b: Amount of Source Transferred:

d: Total Volume of Dilution: A / A
e: Activity of Dilution fa *b/cl: / N / A

" 26.18 16
94-671- 44 |

Prepared By:" W w M/ Preparation Date: 3 -2 "'7{

f: Activity of Bﬂudon {a*b/d):

Dllutlon Logbook LD. #:

*{f tha diluent remains unchanged from the diluant used for the dilution sourcs, than a weight difution of 8 volume unit source

Parent.Bqa;{,:;ZZNumber | ﬁg%l

Vendor or Certificate 1.D. # of Parent Standard: EBA’ 7%003 - /
Diluted Source Logbook LD. #: 93-474 —£2 -
Balance Verification?: .(?Les

Diluent Used: d / H) HC!

Dilution |

*Dilvent: 0./ M He |
*Density of diluent {g/ml): N / A

can be performed without a density convarsion, If the diluent changes, a weighted proportion sily copversion is neqéssarv- J

Signed Date Signed r' fL} ! Date
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7 " - Notebook No. @24
gROJECT _,_Cr z CGMI{U?/V Cﬂd{bﬂd"h‘y’f Continued FromPage ...

. m— ' . o aa

Strontium Carrier Standardizaﬁon'

Strontium Carrier {10 mg/mL):
F

Use commercially available 10,000 zg Sr/mL ICP Standard or equivalent. Alternatelv;
Dissolve 24.16 g of Sr(NO,); in water and dilute to 1 L in a volumetric fiask with -

water.

Perform calibration check on a 0.5 mL pipet and then carefully pipet 3 - 0.5 mL
portions of the strontium carrier solution into separate cleaned dried and tared
planchets. Dr\é thmet under a grying lamp. CO?)OI the pl?:&hets in a desiccator
and weigh. Qr g1 Hql-20§ - —‘Lﬂ Ao AL

aiee & haw  Clinated Vil Y m

Calib # 1 Calib # 2 Calib # 3

U

Carrier plus
planchet wt.

Tare wt, of
pianchet

added impr | 0-012¢] | 8-0{2¢5

e ——— Y e

AVERAGE Sr(NO,), + STDDEV. = _ 0-0[23] LY

Expected mg of Sr{NO,}, = cert.value(=10mgofSr/mL) * 0.5 mL * 2,41

Within 3% of expected {12.08 mg/0.5 ml.) value (yes/no) _-%& A
Initial and Date':/l)uﬂlo l’_ [0 ’75

I-5-95

Read and Understoad By ® 0] N
. L ) 4.5
103
Signed Date Signed Date
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Notebook Nq. ML_

Continued From Page

1

Strontium Carrier Standardization

Strontium Carrier (10. mglmL)

Use commercially avaziable 10,000 ug Sr/mL ICP Standard or equivalent. A!ternately, P
Dissolve 24,16 g of Sr(NO_.Jz in water and dilute to 1 L'in a volumetric flask with

water,

Perform calibration check on a 0.5 mL pipet and then carefully pipet 3 - 0.5 mL
portions of the strontium carrier solution into separate cleaned dried and tared
planchets. Dry the planchet under a drying lamp. Cool.the planchets in a desiccator —

and weigh.

Carrier plus
planchet wt.

é..SJ/é’ﬁ’gz

56016 5

\

Calib # 1 Calib # 2 Calib # 3

6.4%16 o

/..

c\]
A

2

\

]

Tare wt. of
planchet

Net wt. of carrier

6-56968 9/
0 0!'?—'7 ‘3/

} added {mg)

C4pe6
0.01[6'2,

0. 0“?6 3/-

Signad

3/H944

Date |

e d L oo s

—
AVERAGE Sr(NO,), + STD DEV. = 0 0 /f‘? 2 ﬂ + 0.000277 ||
Expected mg of Sr(NO,), = cert,value(=l0mgofSr/mL) * 0.5 mL * 2.41 :
Within 3% of expected (12,08 mg/0.5 mL) value {yes/no) gw N
i Initial and Date:_ L) 5:6-% i
[ | N Y R O I I
Continued on Page
Read and Understood By &ﬁ‘fm‘eﬁ} * 1 ? 4

/024

__ Signed . /

68‘0’




- WORK GROUP REPORT (wk02)
May 22 1995, :10:36 am

Work Group: TC-99 LAL-01569 23139  for Department: 12 Radiation Prep.
Created: 22-MAY-95 Due: 22-MAY-95 Operators:

DUP
Lcs
MB
Bechtel Hanford, Inc.
Bechtel Hanford, Inc.

T
IR

22-HAY-95
22-HAY-95
22-MAY-95
22-MAY-95
08-JUN-95
J10-JUN-95

156CART
1S6CART

-2

2

. Page 1




RADIATION RESULTS CHECK REPORT

Workgroup Number:

TC-99 LAL-~0169_23139

parameter ' .. . | value' | Eeror |7 MOA"

Tc-99 - 50.5695 | ' 9.28753 6.1273

231350UP2 Tc-99 2019.27 163.34 6.4628

23139LCs1 Tc-99 843.997 70.9788 5.54817

23135MBB1 Te-99 -1.23359 4.8096 6.17396
L4467-6 Tc-99 45.3828 8.78159 6.03677 -

L4482-17 Tc-99 1562.34 128.392 | '7.1227

177



pot

) : AL (-'s}
LOCKHEED ANALYTICAL LABORATORY s ¢¢/ ~
SAMPLE PREPARATION WORKSHEET FOR To-99 ANALYSIS y § o
o LAL-94-SOP-0169 —
" Prep Start Date : - Matrix : Water
WorkGroup : TC-99 LAL-0169 23139 Pre ep Due Date : 22-May-95
14467-6 23139DUP1} 1= 23139-01 \SomlL
23139DUP1|14° 23139-02
L4482-17 23139DUP2|2:- 23139-03
23139DUP2| 2a: 231398-04
Lab Ctrl Sample 23139LCS13 5 23139-05
23139LCS1 3a< 23139-06
Method Blank 23139MB8 |4 23139-07
53139MBB 45’1 23139-08
BOFBKJ L4467-6 g 23138-09 1Soml
L4467-6 55 23139-10
BOFKH6 L4482-17 |6 23139-11
14482-17 _6a. 23139-12 W
7
75
8
8a.
9:,
. |9g-
0
10
. 13
] P 114
J‘ﬂ 12 .
. 124l
Conc&Va! of Tracer | 4916.37 Pec/ml 0.\mL Act:&-Val ot LC 190 Pec/ml Vool [PE W7
Tracer Ref Datei x|  1].1422 LCS Ref Date- 10-36-9) Ste/al
Tc-99 Tracer IDX: ay. 61711~ T8 LCS DR 5] AR-uy a9l ) Count Analys £5
Balance Number : Lrss 20072 | ("( Pipette : <% 122627  odu| (#T Carrier and LCS added by:
() NAUE  laml (1 Witnessed by : 22
) Comments : Cocktail - Packard Insta-Gsl; vial - 20 mL poly. /
V95045
Analyst : /C; W §/ZU/Z it Checked by : m 5-J0 'qf(/




. LOCKHEED ANALYTICAL LABORATORY

o
I~
- SAMPLE PREPARATION WORKSHEET FOR 'I;c-99 ANALYSIS v—
! o LAL-94-SOP-0169
Prep Start Date : 5/26/95 ) Matrix : Water
WorkGroup : TC-99 LAL-0169 23139 : May-85
- CUSTOMER - ;|- PARENT- INQ[- QG >
b LALID | -
L4467-6 23139DUP1t1- . |DUP1 |231.39-01 0.1500
23139DUP11a’ 2313902 00,1500
L4482-17 - . 23139DUP2|2 "iDUP2}123139-03 0.1500
23139DUP2| 24 23139-04 0.1500
Lab Ctrl Sample 23139LCS1|3 :-{LCS1 |23139-05 0.1500
) 23139LCS1{34. 23139-06 : 0.1500
Method Blank 23139MBB |4 {MBB1|23139-07 0.1500
23139MBB |4a 23139-08 0.1500
BOFBK3 L4467-6 5 |SMP1[23139-09 : 0.1500
L4467-6 5a 23139-10 0.1500
BOFKHG - L4482-17 |6 |{SMP2]23139-11 0.1500] -
14482-17 |6a 23139-12 0.1500
5 -
78
8 B
8a
9.
94
i0
108|
11]°
L 113
i n
- } 12a] ' :
Conc&Vo! of Trageér . 9816.37 mg/ml; 0.1 mb Act-8:Vol of LCS - 111.90 pCi/mL; 1.0 mL Prap An: DA
Tracer-Ref Date .- - 01-Nov-82 LCS RefDate< = 01-Sep-91 St&rtB&thm 5/26/95
Te-98 Tracer 1D# 94-677-17-1 Tc-99 LES ID# - 93-474-96-1 Count Analyst.:: : CS
Balance Number : 40020021 { ) Pipette : 120697 () Carrier and LCS added by: DA
{ ) 119510 { ) Witnessad by : RS
Comments : Cocktail - Packard Insta-Gel; vial - 20 mL poly.
- ‘ V35045

Analyst : £ Seddyabo  Sn DA sIyulic Checked by : ﬂ,&
{ dat= @-4‘1) \\




. |
u.s m\N}H ‘of Commerce
sicalmr-Baldrige
.
National Standards
Ermst Amblr, Director

National Burean of Standards

AUV G
THIS H A PHOTOCOPY OF THE CERTIFICA

Rec'd 3/29/
(WHICH 1S BEING MAWED TO ) YOU UNDER

SEPARATE COVER,

Qertificate
Standard Reference Material 4288

Radioactivity Standard

Radionuclide
Source identification
Source description

Solution camposition

Mass

Radicactivity concentration
Reference time

Measuring instrument
Random uncertainty
Systematic uncertainty

Total uncertainty
(Random plus systematic)

Phoeton-emitting impurities
h Half 1life

Technetium-99
4288- 83

Liquid in NBS borosilicate-glass
ampoule

59.31 ug of Tc(VII) as potassium

pertechnetate per gram rOX=
imately 0.001 molar xmofl?gp

G0  grams

3.759 x 104 Bg g%

November, 1982

Liquid-scintillation counter (2} -
0.27 percent (3

1.35 percent (4)

1.62 percent

None cbeerved (5}
(2.111 + 0.036) x 105 years (6)

This Standard Reference Material was prepared in the Center for Radiation Research,
Nuclear Radiation Division, Radicactivity Group, Dale D. Hoppes, Group Leader.

Washington, D.C. 20234
November, 1982

George A. Uriano, Chief
Office of Standard Reference Materials

*Noteé on back
186



ROOTNOTES

(1} fThe KTcO4 was prepared by M.W. Beitzmann of the U.S. Food and Drug Administration
from NMH4TcO4 obtained from Oak Ridge National Laboratory. The solution density -
is 0.998 g em™3 at 21.8°C, and the KTcO4 concentration is 6.00060 molar. The UV -
spectrum of this material exhibited only the charactenstlc doublets at 243 and

287 nm (A #

(2) myo liquid-scintillation counters were calibrated using the method of J.A.B.
Gibson (B:C,D), dhree different radionuclides were used as the standard: 3H,
l4c, and 60co. The results obtained using the ¢hree radionuclides agreed o
within 0.32 percent, The 14C result was used for conf:.rmat:.on only. The
value given here is the unweighted mean of the 3H and 60Co results.

(3} Balf the 99-percent confidence interval for the average of the 3H result and
the 60Co result. The standard deviation of the mean of the 3H result is 0.15
Percent based on 6 degrees of freedom, and the standard deviation of the mean
of the 80co resuit is 0.09 percent based on 9 degrees of freedom.

(4) The systematic uncertamty is the average of that for the 38 result, 1.20
percent, and that for the 60Co result, 1.49 percent. These values are linear
sums of estimated upper limits of uncertainties due to the following:

. 3g 60co
a) reference material for
standard radicnuclide 0.63 0.68
b) source preparation 0.07 0.17
¢) thecretical model 0.30 0.20
d) gamma~ray contribution to . .
beta-particle detector ' 0.24
e) quenching 0.10 0.10 -
£} interpolatioﬁ from
calibration curve —ad0 0,10 __
1.20 . 1.49

(5) fThe master solution from which these standards were prepared was examined with
germam.un gamma-ray spectrameters and no impurity was found. Limits of detec-

tion as 10 of gamma~ray-emission rate to technetium-99 activity are
:f:,_ . 1x 105 between 90 and 300 kev
= 1 x 1077 between 300 and 1900 keV.

(6)  NBS-measured half life based on the formula Tj = N 1n(2)/A, where N is the
mumber of atoms, camputed using an atomic mass for technetium-99 of
98.906254 + 0.000002 grams and the gravimetrically determined mass of
technetium-99, and A is the activity detemmined by liquid-scintillation
counting. The value recamended by the Oak Ridge Nuclear Data Project is

(2,13 £ 0.05) x 105 years. (E)

# References on last page o 187
4288




The following individuals and organizations contributed to the characterization
of this Standard Reference Material. o

J.A.B. Gibson . L
Atomic Energy Research Establishment :
Envirommental and Medical Sciences Division

Harwell

United Kingdom

M.W. Heitzmann

U.S. Food and Drug Administration
Division of Drug Chemistry
Washington, D.C. :

J.C. Leak

U.S. Food and Drug Administration

Division of Oncology and |,
Radiopharmaceutical Drug Products

Rockville, MD

For further information piease contact Dr. Bert M. Coursey at (301) 921-2383.

REFERENCES

A‘ Boydl‘ GoEof L_Chﬁﬂn_ﬁﬁ.u. .3.6.' 3 (1959)'

B. Gale, H.J. and Gibson, J.A.B., Atomic Energy Research Establishment Report

C. Gibson, J.A.B. and Marshall, M., In:._J;_AEgl._Bad;a:__Isghgpea 23,
321 (1972). '

D. Gibson, J.A.B., Camputed counting efficiencies as a function of merit
fiqure for 14 beta—particle-emitting radionuclides (July, 1980). Un~ -
published data.

E. Kocher, D.C., Radiocactive Decay Data Tables DOC/TIC-11026, p. 108 (198l).
Available from NTIS, Springfield, VA.
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fH-oo(2g
ISOTOPE WEIGHT DILUTION RECORD

e

Isotope: FE_ - Cl 4 . Vendor N (ST .
Total Received Activity:__{ (35 £ 5 ﬁ?. , Vendor ID H4aB8P. -
Wt. Raceived: 4.qi Q“bm Kau) NiST Traceable Y / N SG«: # ﬂg‘LBS >
Activity in Units/g: j_l_j_XJ_Lﬁ Reference Date:__A oV !E? i

X o/ aa = ioib el l°°'/ .25 - D-‘i
Acuvé converted (dpm/g):_4. ﬁxﬂ X.[o F‘ %' Receive Datgq A '5 l ?Z ‘

Halflife {Yrs or days) t% = _<2.1{] &5 “! (- Receiver's Name: _ -1 mefxfes -

PRIMARY DILUTION: Balince wt. check done (z(
a: Source activity: ) }.0l L s— (P f___@_ dwm‘w * Gf t% = < 100yr dacay to prep. date)
b: Wt. of Source transfered:___ 4{. 8¢ 78 g AA0128
Diluent used: O 1 maAdgod l“IIIII Ditutel
c: Total diluted weight: 146, 81 - g .
d: Activity of dilution (a®bic): 3,313 4 ¢ <Y/ %erio N>
' .. . JooaL = 99.5%y
: i tution: 45k : e
a: Calculated density of soiution 5 cglm;\ull:ﬂuer Us. "
f: Activity by valume = (d®e): 3.355s ¢4 ¢ e(bwm..-.,, “"““"_;"“‘““T,d,m
9, Radiosctivi
Dilution tog Book ID: L&L‘-’ 9; -2573 - ’QQ - | Amc 3759 ¢ 104 tyStandard
. : Daie Novem
Preparation Date: M&[_&_’;__ Preparer's Name.__ € XS——c== worwréets SRM 4288 ber l, 1962
N CAUTION ‘.‘
RADIOACTIVE - ‘
NDA KI - - -

Log Book ID of source being diluted:_Lwy, 2= 353 ~]oa -]
a: Source activity: 31 35 S g. Ll P;;!Alr * {if t% = < 100yr decay to prep. date)

b: Wt. of Source transfered: 2.3t
Diventuvegi O, 1 m NHsOd
c:Totaldlu%(:fmlglm : : vltsq | g
d: Activity of dilution (a®bic): %- dpmig
8: Calculated density of solution: 1{[ ghnL {4M HNO; = 1.1294 & .0007 g/ml)

f: Activity by volume = {d*e}: / O 85 _PC'ZMLM s

" Dilution Log Book ID: _1-_;5-_,_'1;;3 SBd—r00-2_
_Preparer’s Name Preparation Date: __&/7¢/7>

Reviewed By : ﬁ%@u_u)‘ﬂgg__ Review Date: __’Lfé_’éﬂ_ 180




| ARTD(2
SECONDARY/WORKING LEVEL
STANDARD DILUTION RECORD

+

Dilution Source Information

| !sotope: : TE ” QCI
Parent Barcode Number | AA 0 ( 98/

Vendor or Certificate [.D. # of Parent Standard: S‘QH 4&43? |
Diluted Source Loghook 1.D. #: ?c? ~353 ~ {00 -]
Balance Verification?: IMS

d

Diluent Used: .l H Nt

B Dilution — ]
*Diluent: o { H ﬂu"fo H’
*Density of diluent {g/ml}: 4.9944 g/mi §
b l-16-1%

a: Parent Specific Activity: 3 25 ol 4- otirgm  p (s / ' .

b: Amount of Source Transferred: 360728 g t

c: Total amount of Dilution: / 6’ 3 3 é .9
d: Total Volume of Dilution: N :/ A ml )

e: Activity of Dilution [a * b /cl: LB pCilg

£: Activity of Oilution {a * b/ d): 78/ é_ 37  ocim

Ditution Logbook 1.D. #: 44-'677 - H /‘ I

Prepared By: ﬂZh"i) (Dm 6/ Preparation Date: ’ "[ ’?
Reviewed By: %W Review Date: gl Z‘ 7/%Y

[4 i -

*If tha diluant remains unchanged from ths dilusnt usad for the dilution source, then a waight dilution of a volume unit source
can be performed without a density conversian. I the diluent changss, a weighted proportion density conversion is necessary.

190



- AARCOT /

CERTIFICATE OF CALIBRATION
BETA STANDARD SOLUTION

Radionuclide Te-99 . Customer: LOCKHEED ENGINEERING & SCIENCES Co.

Half Life: (2.13 + 0.05) x 10°5 yeass P.O.Noa.: 06LAEB1036
Cataiog No.: 7099 Reference Date: September 1 1991 12.00 psT.
Source No.: 389-22-1 Contained Radioactivity: 1.003 Y.
Description of Solution : ‘ '

2. Mass of solution: : 4.9929

b. Chemical form: . NH4TcO4 in 0.1M NH40H

¢. Carrier content: None added

d. Density: . 0.9974 ml @ 20°C.
Radicimpurities

None detected
Radioactive Daughters
None

Radionuclide Concentration

Method of Calibration
Weighed aliquots of the solution were assayed using & liquid scintillation counter.

Uncertainty of Measurement

a. Systematic uncestainty in instrument calibration: +2.1%

b. Random uncertainty in sssay: +1.0%

¢. Random uncertainty in weighing(s): +0.0%

d. Total uncertainty at the 99% confidence level: £3.1% .
NIST Traceability

This calibration is implicitly traceable to the National Institute of Standards and Technology.
Notes
1. Nuclear dats were taken from "Table of Isotopes®, Seventh Edition, edited by Virginia S. Shirey.
2. IPL participates in an NIST measurement assurance program to cstablith and maintain implicit
traceability for a pumber of nuclides, based on the blind assay(and later NIST certification) of
Standard Refereace Materials. (As in NRC Regulatory Guide 4.15)

.
e
)

ISOTOPE PRODUCTS LABORATORIES

1809 No. Keystooe Street., 19 1
Burbank, California 91504

(81%5) 843 - 7000







Arfoos /| AP

ISOTOPE WEIGHT DILUTION RECORD

isotope: {c - ?‘7 ‘ Vendor: IEL
Total Received Activity:___ "~ [ e\ Vendor 1D:__ 34" 7"‘2 2~ ,
Wt. Received: Al 5 g © NIST Traceab@ Cert. #
Activity in Units/g: —-ﬁ—g-e'— 0. 20/ éla/ 1/ Reference Date:__ 9 ~ [~ 9 | -
| Ry e (030 -1
Activity converted (dpm/g): dpm/g °©  Receive Date: > ; :
_r- . ;"{f’ ’
Halflife {Yrs or days) t¥% = & . [3 X 10 !EAA'; Recsiver's Name: "’1 f”‘g
PRIMARY DILUTION: Balance wt. check dons (v, Miw

a: Source activity:___ 20 ’ X 0* P 0y / ¥ dpmig?ur 1% = <100y decay to prep. date)
b: Wt. of Source transfered: ‘l[ ?320 9( g
Diluent used: 0./ H N ”"f 0H

c: Total diluted w%" (5> mL o M

d: Activity of dilution (a®blc): N/A dpm/g _
e: Calculated density of solution: ﬂ (/ A‘ g/mL (4MHNO, = 1.1294 £ .0007.gAnL) .
f: Activity by volume = {(d®e}): ‘? ?[9 Dc': ‘/I'VLQ ; -dﬁm-n'mh—m

Dilution Log Book ID:___ N-225— 41 =/

Preparation Date: { -23- ?2— Preparer’'s Nama.wﬁ«)

SECONDARY OR WORKING LEVEL DILUTION Balance wt. check done { ) -
Log Book ID of source being diluted: 91 -22s5-42- 1
a: Source activity: 9910 P"":,/ mi dpm/g * (if t% = <100yr decay to prep. dats)
b: Wt. of Source transfered: LoosT 3 g

Dilvent used: . 0. I m Ay 08
¢: Total diluted weight: 5062} ’ g
d: Activity of diiution (a®blc): W dpmig
e: Calculated density of sofution: ' 141 8'/"“__ g/mL. (4M HNO, = 1.1294  .0007 giml)
f: Actwi'ty by volume % /9 g__s o mTL

‘Dilution Log Book ID:___ Vi =228 =42 | C-

Preparer’'s Nameucc whe b wagn) Preparation Date: __| =37 -9 2 192

Reviewed By : f‘ﬂg Review Date: _&/8/a




SECONDARY / WORKING LEVEL
STANDARD DILUTION RECORD -
S tion Lo r%‘ e ,m -‘;

-3
ot R T P R AR e D

From NIST traceable standard?: | wwl'e U

Vendor or Certificate LD. # of parent standard: Y

Diluted source logbook L.D. e ‘f } ;2—25' - ad -I
Balance verification?: L ' r ?442

Diluent used: 0.1 NifeOld

"Diluent: ) 0 [ H N u‘«‘o H

“Density of diluent (g/ml): A / A .

a. Parent standard activity: ‘ 4@ /é o / i

b. Amount of standard transferred: 287597 &

c. Total amount of dilution: 9?54 69 .g( i -

d. Activity of dilution [a *b/cJ: [1]-90 /s o 4
- ! 43- - 497 1

Dilution logbook L.D. #: 474" - 94 |

Prepared by: /)awz LDW Preparation date: cfff?f‘?‘—/

Rcvnewedby ‘? . Z‘:ﬂ Review date: s,/;;/ﬁy

'l!'thcdi]ucmumiuumhqodfmmﬂuMu‘hhl&ﬂumm,t«amuﬂﬂm‘oﬁw&mu&mm‘mhpafomndw.w.
density conversion. If the diluent changes, & weighied prop density conversion is necesmry. o

~ LAL-91-SOP-0174

APP- 2 192




AR AS v 1 /

SECONDARY / WORKING LEVEL
STANDARD DILUTION msconn -

Isotope:
From NIST traceable standard?: . mh&u{,&‘ .
Vendor or Certificate LD. !ofpamntstandard n-ﬂ,'QOLHJ
DﬂutedsourcelogbookID ' Bl '4},222,(4( -
Balance verification?: ULA,

Diluent used: ' ‘

“Diluent: . 0.1 M MNHeOl

*Density of diluent (g/mi): A/ / A

a. Parent standard activity: 29 [Q:FQ /md

b. Amount of standard transferred: / ?é o0& 4/

c. Total amount of dilution: J66-25 q/

d. Activity of dilution {a*b/c] /. A’_é n& /ngf as d {-)- m)
Dilution logbook L.D. #: 73- ‘1‘7‘! Zl97-)

Prepuedby/[}%l- a)M ‘-Prepmtimdm: 9”!7'7"}_

Reviewed by: aig W17 | Review date: 5 /25 /5y

'!!dndmnnnmumuw&uhﬂuuﬂhhdmhmm,m.wmdam*mmmhp‘m-mmu
dcm commm lrﬂncmucuch : nmi iondc conversion is ‘ o

N LAL-91-SOP-0174

APP- 2
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Lockheed Analytical Laboratory

Sample Preparation Worksheet for Total Uranium (KPA) Analysis

196

Ram 159

Date Prep Started : (p, vl I a4 Matrix : Water n
Workgroup Number : UTOTAL KPA LAL-0168 23131 Prep Duc Date : 22May=93 DN ¢ /3 /74
~ CLIENT: B I T TS
" L4482-8 23131DUP1 .i'l.l),wl 1D} i RED=424 2.2 Jalhigus DUP 05/22/95
Lab Cirl Sample 131ILCSE |2 ey Rec = oph LCS 05/22/95
Method Blank 23131IMBB1 | 3 gt s MB 05/22/95
L4482-8 2313IMS1 <4 nsi I AN ST A MS 05/22/95
BOFKH6 1.4482-8 -5 {Mp} ey -J,/ B Bechtel Hanford, Inc, *|  05/09/95
i 6.
-7
8.
9
:2 1 ., / 2" é// fI -
13 V{N\-#ﬁ wwwlé_ﬁd%f 7 //'zéq)
] 13 .
14
15
16
17
18
19
20
21
B 2
' ;q %
COMMENTS:
Covy oo 94 ~t1. 53 -1
Amoutit of CCVL " 5,_,1“— (.]_IL__., t]§ladsnyg Amiount-of LG : lqde‘[dﬂ,.("f, ~Z v ml Amioant of MS1" [al of 138 Ji =3 p3nl
CCVActivity"“ 5 Y LCS Aciivity. Y {MS Activity I s 1
{CcvIDy . - Gresizanid A LES ID# = 910187 ¥356A) I Sazx [MSIDE Q1873353 (™) agoizA
Balance Number : 312008 fasszr ( > Pipette Number : 314543 V. Tracer, LCS, & MS addedby: _ p.s_ -
. () . Kietge (Y Witnessed by :  9wq
Sample Prep Analyst : P‘M,ﬂ,,,?/ "/7/7 Y LAL -GS ~LOG- DT Checked by : %r_”ﬁ_u__




WORK GROUP REPORT (wk02) ’ o

. May 22 1995, 04:42 pm [ev "

Work Group: U TOTAL KPA LAL-0168 23131  for Department

12 Rediation Prep.
Created: 22-MAY-95  Due: 22-MAY-95  Operator: ‘ ‘ ’
R R Rel e

A R LA A
AR AR

o o

2313100P1 . OUP ! PA LAL+0168 Water
23131Lest . LCS sh- C TOYAL KPA LAL-Q168 Water
23131MBBt MB 1 2 o 1. TOTAL. . KPA LAL~D168 Vater
MS LA4BE-E : S "FOFAL KPA LAL-UTAR Water
Bechtel Hanford, Inc. KNG Gt . ‘YOTAL KPALAE-0168 Water

22-MAY-95 '
22-MAY-95
22-MAY-95
22-MAY-95.
10-JUN-95 156CART-2 '

(WP
e}
-1

Page 1




RADIATION RESULTS CHECK REPORT

Workgrogf:z Rumber: U TOTAL KPA LAL-0168_23131
=
sample’ - Paraneter " “}. vatuel”
231310Up1 Uranium 3.08239 | 0.158985 | 0.201804
23131LCSt Uranium 10.2079 | 0.527096 | 0.201804
23131HBB1 Uranium 0 .0 0
23131481 Uranium 14.636 0.755089 1.00902
L4482-8 Uranium 3.31059 | 0.170834 | 0.201804

?M -6:*\6*/ . b -A2-As

19¢



WORK GROUP REPORT (wk02) . ' -
May 22 1995, -12:24 pm _ ’ I g :
Work Group: TRITIUM(H3) LAL-0066_23181 for Department: 12 Radiation Prep.

Created: 22-MAY~95 Due: 22-HAY-95 Operator: ’
e SE T e et Ha¥ }‘fX.wg IF R

‘» Ry 2o
Conatiar :gwy-:».—:- -? e

TRITIUMCH3), LAL=0086 Water IIE; 0" 22-MAY-95 :
TRITIUNCH3 ) EAL-0066 Water P-4 22-MAY-95
mmuuum’wsoaas Water P 22-MAY 95

10-JUN-95 156-020

Bechtel Hanford, Inc.

TEMP 2

‘ "Page 1 213




RADIATION RESULTS CHECK REPORT

Workgroup Number: TRITIUM(H3) LAL-0066_23181
b=
L ‘Parameter vatue: " |- "Eeror L WOA L
231810UP1 H-3 264.866 206.758 256,357
23181LCS1 H-3 2666.84 | 394.29 256.143
23181M881 H-3 -107.663 | 160.892 | 251.668
23181H51 H-3 3945.96 | 469.989 | 255.39
L4482-16 H-3 358.866 | 217.242 | 257.829

214



LOCKHEED ANALYTICAL LABORATORY

SAMPLE PREPARATION WORKSHEET FOR H-3 ANALYSIS

21%

. . SOP-0066
Prep Start Date : J'Zé ‘% - Matrix : Water
WorkGroup : TRITIUM(H3) LAL-0066 23181 Prep Dus Date 22-May-95
CUSTOMER -~ |. T [NO[Z0E"T VA : SOMMENTS.
S | R " Al
L4882-16 23181DUPt} 11- 23181-01 O:0i O
Lab Ctrl Sample 23181LCS1]:2 23181-02
Method Blank 23181MBB | 3 23181-03
L4482-16 23181MS1 (| 4 23181-04 (,05049
BOFKH6 L4482-16 5 23181-05
6
7.
8
9
10
11
12
o 13
14
15
16
17
18
19
20
21
WL 22
H 23
24
Conc&Vol of MS " - ldeadom/m{ —1m | Cont & Vol of LCS SUNZ A, [ .
MS Ref Date . . . ﬁg—\‘% Q2 LCS Ref Date::-- (o 3 .Gz, 25|95
H-3MSID# .- LG - -18 -\ H-3 LCS [D¥ - AL 08~ D124- 5, A : -
Balance Number : _(ID0 200 2.(» ) Pipette : 5 2-'2..00 ) MS and LCS added by: ﬁ ek\genslin
{) =3 ™ Witnessed by : P4 S/2c fac

Comments :

-

Cocktail - Packard Ultima Gold XR; vial - 20 mL polv.

A

gL

Checked by :

vasi118



Prep Start Date: 5/22/95-
WorkGroup : TRITIUM{HS

LOCKHEED ANALYTICAL LABORATORY

SAMPLE PREPARATION WORKSHEET FOR H-3 ANALYSIS

LAL-OOBG 231 81 _

SOP-0066

216

Matrix : Water

Prep Due Date 22-May-85

CUSTOME SOMMENTS
ID
L4882-16 23181DUP1| -1 |DUP1 |23181-01 o 0.01
t.ab Ctrl Sample 23181LCS1| 2-|LCS? {23181-02 0.01
Method Blank 23181MBB | .3 |MBB {23181-03 0.01
L4482-16 23181MS1 | 4 IMS1 123181-04 0.01 |1 mL MS added to
BOFKH6 L4482-16 5 [SMP1]23181-05] - 0.0t 150 mL MSS then
6 distilled.
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
. 22
Qq“ 23
) 24
Conc&Vo! of MS = *]211.26 pCi/mL; 1.0 mL Conc & Vol of I.CS 3.45 pCi/mL; 10.0 mL PrapAna CAS
MS Ref Date i 18-Jun-93 LCS Ref Data i 03-Jun-92 Start Dt 5/22/95
H-3 MS ID# - 93-474-18-1 H-3 LCS [D# 7 95-721-5-1 Count Analyst Cs
Balance Numbsr 40020026 { ) Pipette : 82200 () MS and LCS added by CAS
() 4055 () Witnessed by : DA
Comments ;: Cocktail - Packard Ultima Gold XR; vial - 20 mL poly. .
vasiie
Analyst: /2 Sedtye, b Sn cAas E/2¢/5¢ Checked by :

(dade <ntro)

T
V
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CERTIFICATE OF ANALYSIS

Catalog Number: PLU2-2X Lot No. 4-27U

Element and Matrix: U/HNO,/H,0
Starting Material: Uranium. Oxide U,0,

Starting Material Lot Number: 12921A

DC ARC: Trace Metallic Impurities in starting material via DC ARC [40 elements checked:

only-values detected are listed].
Element PEM
Pb 3-5
Cu 5-10
Ag | 3.7

Traceability Documentation For Soluton Standard:

1. Classical Wet Assay: 1,005 ppm.
Gravimetry: Evapom to dryness, ignite and weigh as U,0,.

2. Instrumentation Analysis By Inductively Coupled Plasma Spectrometer{ICP): 998 ppm
via NIST SRM 3164, ! %

3. Balances are calibrased with NIST weight sets N.J. #92589 and #92550, according to
NIST circular 547 3.4.3. |

B

spsﬁmmmusm:ummmmquomdmwwm
mtcdmmbmbumdemwmuyummmmmu
final volume. For these sokuions we use high purity acids, 18 megohm double delonred water and triple rinsed botties. Al
glassware used is class A.

/V' Koekdta tiot— o AUG 94 . -
Signed by: , Chemical Production Manager, Date:
e ( | ) e ®
.‘" N o . ) ":-..“‘ T wex T T : - 20.—

SPEX INDUSTRIES, INC. 3880 PARK AVE. EDISON. N.J. 08820 908-548-7144 FAX: 908-803-9647




NOWEeDOCK NO. —— s
S%OJECT Conllnlfed From Page _..___.__.._.. _g:
SECONDARY/WORKING LEVEL -

STANDARD DILUTION RECORD . -

[ Dilution Source Information :
Isotope: (A= o feral
Parent Barcode Number N/ 1R

Vendor or Certificate I.D. # of Parent Standard: JPEX ptee2-2X Lo F Y-27 e

Diluted Source Logbook 1.D. #; : gY-¢77. §7-/
Balance Verification?; AH
Dituent Used: [l ny
Dilution ]
P *Diluent: IO, Teoce mpe fo! Cre de

*Density of diluent (g/mi}): 3 g/mi

a: Parent Specific Activity: /CLdoU.é( ] meiHg od I T

h;: Amount of Source Transferred: /MZ- g ﬂzm?" # Tleoy
c: Total amount of Dilution: Vi g
d: Total Volume of Dilution: 100 ml
s fL
e: Activity of Dilution [a*b/cl OO -ﬁCJJg_gJ E7t5y
i /L— _
f: Activity of Dilution (a * b /d): 100 - SeEitmb o) 57726
7
Dilution Logbook 1.D. #: . Gy L 7T-5 -]

Prepared By: | D Preparation Date: 5 }[:Z /,4' 3
Reviewed By: ,ﬂ’) () | Review Date: ﬂﬂé é ’}&'7.{
) . LA i =

*If the diluent remains unchanged from the dituent used for the dilution source, then a weight dilution of a volume unit source

can be performed without a density ¢conversion, [f the diluent changes, a weighted proportion density conversion is necessary.

208

Signed Date Signed Date
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LT ' ' Notebook No. _

JECT Continued From Page , a
PROJECT — S T W
, SECONDARY/WORKING LEVEL | e
- STANDARD DILUTION RECORD T

lr B Difution Source Information’
Isotope: (,{.,»;z,,,;,, ~ Mo feera ] |
Parent Barcode Number ' Y
Vendor or Cc;rtificata' 1.D. # of Parent Standard: | Pléto-2% Lot ‘I:-Z.?C( JPfX
Diluted Source Logbook I.D. # s’ ’
Balance Verification?: . yaLa .
Dituent Used: /2 //W: Trace reta ] Crady
( : - ; Dilution
*Diluent: | 88 A0 Tirwce re ol Goer I
*Density of diluent {g/mi): »//?  giml
a: Parent Specific Activity: -s:sug—-‘.;éﬂ;éaj;a s fom L
b: Amount of Source Transferred: [ml g L 44 7100
c: Total amount of Dilution: 1 OO0 mL -g-:y 1025y )
d: Total Volume of Dilution: 100 ol Violume dr o Flosk
e: Activity of Dilution [a * b /cl: " pCilg
g Ji
f: Activity of Dilution (a * b/d): i, Ofd _pEi fent ?d 1972030
Dilution Logbook 1.D. #: | TY-0C77- 57
Prepared By: L/}M ' ‘ o Preparation Date: < /1744 r
Reviewed By: me : Review Date: 6"/& 'fﬁ/
*If the diluent remains unchanged from the diluent used for the dilutian source, then a weight dilution of a voluma unit source
can bs performed without a density conversion. If the diluent changes, a wsighted proportion density conversion is necessary.

NCau arid VG swwwee o ]

209

Signed Date Signed Date




/ ) National Institute uf Slandards & T prhnnlngg

@ertificate of Analggiz
Standard Reference Material 3164

Spectrometric Standard Solution

Uranium

Batch Code 390709

This Standard Reference Material (SRM) is intended for use in atomic absorption spectrometry, optical emission
{plasma) spectrometry, s otometry, or any other analytical technique that requires aqueous standard solutions
for calibrating instruments, SRM 3164 is a single element solution prepared gravimetrically 10 contain 10 mg/mL
of uranium with a nitric acid concentration (V/V) of 10 percent. The certified value is based on a gravimetric
procedure, i.e., weight per volume composition of the high-purity uranium oxide dissolved in NIST high-purity
reagents. The uncertainty listed is based on gravimetric and volumetric uncertainties of the preparation and the
effect of solvent transpiration through the container walls for one year after the bottle is removed from the plastic
slesve.

Concentration Source Acid Cone. (WV/V)
Metal (mg/mL) Purity, % Approximate
U 10.00 + 0.03 NBL-CRM 129 (99.968%) HNO,, 10%
{formerly SRM 950b)

Procedures for Use

Stability: This certification is valid for one year from the date of shipment from NIST provided the solutions are
kept tightly capped and stored under normal laboratory conditions. NIST will monitor the stability of representative
sojutions from this SRM lot and if changes occur that invalidate this certification, NIST will notify purchasers.

Preparation of Working Standard Solutions: All solutions should be brought to 22 £ 1 °C and all glass or
plastic surfaces coming into contact with the standard must have been previously cleaned. A working standard
solution can be prepared from the SRM solution by serial dilution. Dilutions should be made with certified
volumetric class A flasks and S or 10 mL class A pipets. All volumetric transfers of solutions should be performed
using a proven analytical technique. Each dilution should be acidified with an appropriate high-purity acid and
diluted to calibrated volume using high-purity water. The stability of the working standard solution will depend on
the final acid concentration; therefore, care should be exercised to ensure that the final acid concentration of the
diiution closely approximates that of the SRM. To achicve the highest accuracy, the analyst should prepare daily
working solutions from 100 xg/ml. dilutions of the original SRM solution.

SRM 3164 was prepared by T.A. Butler of the NIST Inorganic Analytical Research Division. Inductively coupled
glumemisxion:pecnnm&;icm!ymmmdebyt;\. Butler and L.J. Wood. ,

The technical and support aspects involved in the preparation, cenification, and issuance of this SRM were
coordinated through the Standard Reference Materials Program by J.S. Kane.

Gaithersburg, MD 20899 ' Thomas E, Gills, Acting Chief
Qctober 5, 1993 . Sundnd Reference Materials Program

210
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R
U.S. Environmental Protection Agency

Environmental Monitaring Systems Laboratory-Las Vegas
Nuctaar Radiation Assesemant Division

Calibration Certilicate

Description

princist redonuetive] Tritium (H—iﬂ mewel 12,43 years | -
‘Nommal a:tivil:.' I_H-O J [ nanéemi.?l

Nominal volume [E milin ampaule/botile number] 26 06 -1

Measurement  Activity of principat radienuclide

Activity par gram of thit solution

l 21.9 I l nano “""l °'I Tritium ' J

a1 0400 bowes PSTon| JUuNE 3, 1992

Activity of daughter radionuctide

The principal activity wat sccompanisd at the quoted lime &y : ‘ -
I _| L wn-:l Per gram

of the daughter nucticde l I

Total mass of this solution ~

grams

APPROX, S.0

Method of mezsurement -

The activity of the primary solution and this
dilution were measured by liguid scintillation
counting. .

Counting efficiencies for both standardizations
.- were determined by counting solutions directly
ZF traceable to the National Institute of Standards
*'& Technology (NIST).

s

Useful Life S )
) This radionuclice has decayed through hatf Gvas tince # wes obisined by EMSL-LY

Ve tecomemend that this solition sheuld not be used stter becember 1999 |

220
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Purity

The manufacturer states that activities other than that of the principal nuclide

and of its daughter nuclides, if any, were estimated/known to be:

{11 none : gaqs:atlht%n ‘ % | of the principal activity
i2) . ‘ izeqs:a!lht%n %{ of the brini:ipal activity
3 . L%S:a?}%" % ] of the principal activity .

The activity of impurity {1} is not {2} is not (3) is not

included in the quoted figures of the principal activity.

Random Errors

The precision of this standard was such that the certified value of the radicactive

concentration of the principal activity had 2 standard error {sm) not greater than + 0.4%

{The 99.7% confidence limits are givan by t{sm) where t is gbtained from the student t factor
for the degree of freedom {n-1)).

The maximum uncertainty due to the assessabie systematic errors {dilution, counting, and™~
krnown uncertainty of the standard) is obtained by the separate arithmetic summation of the
positive and negative systamatic error { + § ~ §° ). These have been estimated not to exceed

+2.9%for]-2.9%

the overall uncertainty {often cailed accuracy) is an estimate of the possible divergence of

the quoted result from the true value. It is 3 combination of random error [t(smﬂ at the 99.7%
confidence limits and the worst case estimate of the systematic errors (+5, =§° )

The overall uncertainty is therefore calculated on the basis of + [t{sm) +6] .= [t{sm) +63]

and is |+ 4.3 96]. ~ 4. 3 %] of the quoted radioactive concentration.

Decay Schemes

This standardization is based on the following assumptions of the grinciple nuclide, its
daughter nuclides and impurities {(no allowance for arror in these assumptions of the
assumption of quoted half-life have been included in the statement of accuracy above).

Tritium decays 100 percent by beta emission. The
maximum energy is 18.6 Kev, the average is 5.68 Kev.

Chemical = Carrier content per gram of solution: ' Other components:
Composition ' )
of Solution 100 percent H,0 Barium less than 0.0g4 perc
, : Lead less than 3x107Y perce
Preservative:
Remarks

Date Certificate Prapared

Appr_g_\._'g_l_Signawre ;
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U.S. DEPARTMENT OF COMMERCE
National Institute of Standards & Technology
Galtheraburg, MD 20899

REPORT OF TRACEABILITY

U.S. Environmental Protection Agency

Environmental Monitering

Systems Laboratory

Las Vegas, Nevada

Radidnuclide

Source identification

Source description
Source mass -

Source composition

Reference time

NIST DATA

810.5Bq g*!
0.64 percent 3+

Radioactivity concentration
Expanded uncertainty
Photon-emitting impurities

Measuring instrument

Half life

Difference from NIST

-

Gaithersburg, MD . 20899
January 1994

None observed 9

4wp liquid-scintillation counters
calibrated with SRM 4926D

Hydrogen-3

2606-1, prepared by EMSL

Liquid in 5-mL flame-sealed glass ampoule
Approximately 5.0 grams

Hydrogen-.‘il, in water

0700 EST June 3, 1992

EMSL DATA

810.3Bq g*
4.3 percent @ '

None observed

Liquid-scintillation
counting

12.43 + 0.05 years @

-0.05 percent ©®

For the Director,

Pt ffmn

JM. Robin Hutchinson, Acting Group Leader
Radioactivity Group
Physics Laboratory

*Notes on next page



NOTES

M The uncertainty analysis methodology and nomenclature used for the reported
uncertainties are based on uniform NIST guidelines and are compatible with those
adopted by the principal international metrology standardization bodies [cf., B. N Taylor
and C.E. Kuyatt NIST Techmcal Note 1129 (1993)). '

@ The combined standard uncertainty, u, = 0.32 percent, is the quadratic combination of
the standard deviation (or standard deviation of the mean where appropriate), or
approximations thereof, for the following component uncertainties:

a) 11 liquid-scintillation mecasurcments on cach of

4 vials 0.11 percent
b) gravimetric 0.05 percent
c) calibration of SRM 4926D 0.29 percent
d) background ‘ 0.00 percent  _
e) half life . 0.03 percent

The expanded uncertainty, U = 0.64 percent, is obtained by multiplying u, by a coverage
factor of k = 2 and is assumed to provide an uncertainty interval of at least 95% °
confidence.

@ Overall uncertainty reported by EMSL.

@ The limit of detection for photon-emitting impurities is:

0.08 y s™'g" for energies between 90 and 2700 keV.

™ Untérn'eger M.P,, Coursey, B.M., Schima, FJ and Mann, W.B,, Int J. Appl. Radiat,
Isot., 3&611 (1980) .

p-
':?F
® . 'This result demonstrates the traceability of EMSL to NIST, for this mcasurément, to
within five percent as specified in the appendix, Traceability Studies, of the EPA-NIST
interagency agreement of April 1976, as amended.

For further information call Larry Lucas at 301-975-5546 or Jeffrey Cessna at 301-975-5539.
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’L/ _ % Notebook No. _( 2 I
- Continued From Page __ A/ g

INITIAL STANDARD DILUTION RECORD -

PRCJECT

Standard Information: - ... . .

 Isotope: H -3 Vehdpr: , ! EP& '. '

i Activity of Standard Received: . . I uCi +VendoritDTF l'f 1115

8 Weight of Standard Received {g): 5 g { LAL LD. #: ' Ac 5199
; : nC; ‘3‘7 ' ‘

| Standard Activity (pCi/g): - AR ' IST Traceable ? Yes

| Halflife in Years or Days: 12Z. 47 yrs Certificate #: 2646~ 1

| Reference Date: oo | c.[.s’/ﬂ, Receiver's Name: Kawin Gree.

Date Received:

Primary Dilution . . . -

] \!a_i
g£°A __As-rn 'prr-ﬂ-b\)e;‘:\ (Deu\wz@

‘4—{'3-3? X’cm_ o~ L/ /9‘7,

4.939 g Ll
e: Total diluted weight (g): 4%. 3717 )
o
id: Total Diluted Volume {mL)} 2 4.5 mL
 &: Activity of Dilution by Weight (pCi/g) [a*b/cl: 21979 pCilg _
k. %’E‘I«‘m Density of Solution {g/mi} (¢ / d): - 0.99777 __glmL
q: Activity of Dilution by Volume (pCi/mL) [e * f): Q /90 pCi/mL M L/)_[?)-

[ Ditution Logbook 1.D. #: (}% A-AS-072 ) —
! ilution Logboo “4«-7"@ CA 12, ,

Prepared By: —‘Qﬂﬁ:ﬁﬁﬂ-ﬂ eparauon Date: 7/7/35
ey

Reviewed By: %&’L@._._\_ Re\new Date: -zf‘? /25

§ Purity/Cross Check Performed By: ‘ , Check Date:




&

fy- We

PROJECT

Notebook No. _72]

e

SECONDARY/WORKING LEVEL
STANDARD DILUTION RECORD

LL,)

Continued From Page _j%{d:_

\/ : Dilution Source Information

Isotope:

Parent Barcode Number

Difuted Source Logbook 1.D. #

Balance Verification?:

Diluent Used:

Vendor or Certificate 1.D. # of Parent Standard:

H-3  LcS
Acs299
265 - |
LAL-9s~- 512 - |
Yes ;
e 100 wekin — Lo W2

I _ — Dilution = — =
H *Diluent: Q.a.n-g u.:-v_DJ- u-\ak:\, — [4\,\) H"b
H'Density of diluent {g/ml): 03y g/ml
t a: Parent Specific Activity: Z194 pCi/g
b: Amount of Source Transferred: Jfﬂr l_A_5-O g
¢: Total amount of Dilution: 3208 g )
d: Total Volume of Dilution: 21706 ml
e: Activity of Dilution [a *b/ck 2. 413 pCifg
3.44p pCiimt = 3448 DC/L.

f: Activity of Dilution {a * b /d):

LAL-95-o72| - 5

on G{Z{?b

Dilution Logbook LD, #:

Preparéd By: O O. W{r—k 4{ 14[95.

Preparation Date:

Review Date:

Reviewed By: OPQ' M—- y /24 /25

"If ths diluent remains unchangud from the diluent used for the dilution source, then & weight dilution of a valume unit source

can be performad without a density conversion. if the diluent changes, a weighted proportion dsnsity converslon is necessary.

| [ Ll i1 P 1 T | | ~1T 7T =
‘ Read and Understood By
2 2 £
o s/gfer—
Signed Date Signed Date
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U.S. Environmental Protection Agency ' T
Environmental Monitoring Systems Laboratary-Las Vegas

Nuciear Radiition Agsastmaent Division

Calibratign Ceruficate

Description

Principar r‘.dtonuchﬁtl Tritium (H-3! I =Ml:t-hul 12 .43 vears I'
MNomuAaal achivily | 5 i . z l Lmno :uﬂ.gl

" Nominal volume E miin empaulesbottie numberl 95481

-

Measurement Acuwvity of principal radionuchide

Actraity par gram of this soiuton

( 11.03J bano ‘“""l °'| Tritium ]

st 0400 hours PST an August 10, 1989

Actvity of daughter racionuctide

The snCal SCTIvity was Sccompemied 8t the queted lime by
[ —I l curiey Per gram

ot the seughier nuciide | |

Tatal mass of this solution

APPROX. 5.0 grame

Meihod ol measurement

The activity of the primary solution and
this dilution were measured by liquid
scintillation counting. -

PO

BfPgciencies were measured by counting

’jgaiq;ions prepared from the National
L@s¥itute of Standards & Technology.

Useful Life ' :
Tiws rm Nag decayed thwough hait ives 3inca & was Sitaened by EMEL-LY

Wa recemmand (hat iivs 30iutan Should nat be used shier [ ‘ ]

22€




Pursty

The manufacturer states that activities other than that. of the orincipal nuchide
and of its daughter nuchdes. if any, were estimatea/known to be

) none : ;%‘-‘lfa‘i"t%” %{ of the principal activity
' h . .
(2 e%sja'ti o % | of the principal actvity
less than -
{3y . equal to ' % | of the principal activity

The activity of impurity (1) is not (2} it not (3) is not
included in the quoted figures of the principal activity,

Random Errors

3

The precision of this stanaard was such that the centifiad vaiue of the radioactive

concentration of the principai activity had a standard arror (sm) not greater than =} 0,2 %

{The 99.7% confidence limits are given by t(sm} whera 1 is obtained from the student t factar
for the degree of fraedom {n-1}). |

The maximum uncertainty due to ths assessable systematic errors (dilution, counting, and
known uncertainty of the standard) 1s abtained by the separate arithmetic summation of the
positive and negative systamatic arror { +§ - §° ). These have been astumated not to excaad

|+3 s%lorl- 3 5%
the overatl uncerainty (often callad accuracy) is an estimate of the possible divergence of
the quoted result from the true vaius. It is a combination of random error [t(sm)] at the 99.7%

confidence limits and the worst case estimate of the systematic errors ( +8, -5 ' }
The overall uncenainty is therefora caiculated on the basis of + tt(sm) +6], - [t(smi «63

andis {+ 4,1 %[]. 1- 4.1 %jof the quctad radioactive concantration.

Decay Schemes

This standardizaticn is based on the folloawing assumptions of the principle nuclide, its
daughtar nuclides and impurities (noc ailowancs for error in thesa assumptions or the
assumption of quoted haif-life have been included in the statement of accuracy above).

Tritium decays 100 percent by beta emission. The
maximum energy is 18.6 Kev, the average is 5.68 Kev.

Chemical * 'Carrier content per gram of solution: Other components:
Compaosition ;
; 100 percent H20 ' Barium less than 0.002 per
of Solution , ' Lead less than 2x10-5 perc:
Praservative:
Remarks

. 227
Date Ceruficate Prepared Sugust 1989 % :
Approval Signature M B




U.S. DEPARTMENT OF COMMERCE
NATIONAL SUREAU OF STANDARDS
GAITHERSBURG. MD 20899

L]

REPORT OF TRACEABILITY

U.S. Environmental Protection Agency
Environmental Monitoring Systems Laboratory
Las Vegas, Nevada

Ra&ionuclide

Source identification
Source description
Source mass

Scurce composition

Refarence tins

Radiocactivity concentration

Overall uncertainty

Beta-particle-emitting impurities
(Activitias at raferance tims)

Measuring instfh.-nt

Half life
Differenca from NIST

Gaithersburg, MD 20899
10 May 1990

Hydrogen-3

2548-1, prepared by EMSL

Liquid in S5-ml flame~sealed glass ampoule
Approximataly 5.0 grams

Hydrogen-3 as ﬁTO in watar

0700 EST, 10 August 1989

NIST DATA EMSL DATA
419.4 Bq g~} 408.1 Bq g}
1.08 percent(1* 4.10 parcent(2)

Nona d-t-ct.d(3) - - Nona raportad

4v8 liquid-scintillaticn
countar
12.35 £ 0.0L years(®)

o -2.68 pctcent(S)

For t Director,

Da . éppcs. up Leader
Radicactivity Group
Canter for Radiation Research

*Notes on next page

228
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As gu.:.da:ne fartmpc:tperuseofthuneport, it
stmldbea:plus:.md that the-Natimal;lmof

Care sivaid be taken, timrefore,
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(1)

(2)
(3)

(4)
(5)

NOTES

Individual uncertainties have the sigrificance of one standard devizeion -
of the mean, or an approximation thereof. The combined uncertainty isg
the individual uncertainties shown below added in quadrature. The -
overall uncertainty is taken to be three times the combined uncertaxncy

Source of uncertainty : Uncertainty (%

a) beta-particle-emission-rate

measurements | 0.05
b) gravimetric measurements 0.20
c) deadtime 0.01
d) background 0.02
e) detection efficiency 0.10
f) count-rate-vs-energy

extrapolation to zero energy ‘ 0.10
g) half life 0.0S
h) beta-particle-emitting impuritias 0.10

Combined uncertainty 0.36

Qverall uncertainty :.Og

QOverall uncertainty rsported by EMSL.

The limit of detsction for bata-particle-emitting impuritiesis
0.4 Bs'lg'l for snergies greater than 20 keV.

NCRP llport No. 58, Second Edition (1985) p. 365.

Thlc.:-dt dmnstratu the traceability of EMSL to NIST, for this
messyvemaat, to within five percent as specified in the appendix,
Tracesbility Studies, of the EPA-NIST interagency agreament of

April 1976, as amanded.

For further information call Larry Lucas ac (301) 975-5546 or FIS 879-5546.
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ISOTOPE WEIGHT DILUTION RECORD DLated

isotope: *H Vendor: __CPA iﬁii)ﬂi‘
Total Recaived Activity:_55-2 nano(L ~ VendoriD:_25 ‘f,? |

Wt. Received:_ 2 5 0 g - NIST Traceable Y /N . Cert. # mh g M
Activity in Units/g: 103 wano G /o, Reference Date: 5’ l o - J989

Activity converted (dpm/g): ZL} 'fc? 6 E dpmlﬁ‘ Recewe Datae: 7 'W’fﬁ-’ z? -23 -1 9‘
Halflife {Yrs or days) 1% = [2-§3 310"" . Receivar's Name’lﬂ—ﬁﬂ[‘ﬂ" %

PRIMARY DILUTION; Balance wt. check done (___
a: Source activit;r: . 2"}4'36 b dpml_'c' * GF £3% = < 100yr decay to prep. dats)
b: Wt. of Source transfered: z." 93 7é g &-1 o- 4 dl—“-tj tovieclad
Diluent used: i&_m_wm__ b é- @ - “HB AN
c-: Total diluted weight: 20 .06 9. A .gaS‘s
<
d: Activity of dilution la'blcl:_é 027.17 dpm/g
a: Calculated density of solution: /- 00 g/mL (4MHNC, = 1.1294 % .0007 ugu
f: Activity by volume = {(d*e): M"l‘aw wpm]ﬂg s1e A'.‘ t
Dilution Log Book ID: ?3 0‘1"7,5' l1=1 e RAD! %'A"u:'w“
Preparation Date: é "{i '?‘3 Preparer's Name ‘
, t"“"aaﬂﬁ'ﬂ‘“

SECONDARY OR WORKING LEVEL DILUTION Balonce wt. check dgt [“Twwvinow NTTOR:

{svsyams LASURAVCRY AR Y
Log B&ok ID of source being diluted:
a: Source activity: ' . dpm/g * Gf 1% = <100yr decay to prep. date)
b: wf. of Source transfered: —— O |

Diluent usedt__ .'

¢: Total dll& ' g
d: Activity of M;l {s®b/c): dpm/g
e Ca'lculatod density of solution: g/mL (4M HNO, = 1.1294 % .0007 g/mb)
f: Activity by volume = (d*el: __ dpmimL

Dilution Log Book 1D:

Praparer's Namae: , Preparation Date:

" Reviewed By : | Review Date: ' 231
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ISOTOPE SECONDARY/W ORKING LEVEL, DILUTION RECORD .
sotope:._H - 3 from NIST SOURCE, Y /N .
Q'e(a.r TN "70

M PreparersName_‘%‘::«-_-ﬂ"‘_/

VOIumem@_tr—lc——_M_g@(cmle One) ] ﬂ? @ f’l’l x SP 4

Pipet Check / Balance Wt. Check Done ( g frti o)

Diluted Source ID (log#): .3~ 475 =/ =/ |

Diluent used: _/Jéad (ATES  if the diluent remains unchanged, then a weight dilution
of a volume unit source can be perfomed withqut a
density conversion.

A: Source activity: _ 485 1. & ‘{ﬁmg}nr_ Q.fﬂa:a 4—13'4.3
B: Amount of source transferred: __/{. 70 ¢ Z% ceand] nll "M-—-, 8 At

C: Total amount of dilution: __/ &1, 7§ 4

D: Activity of dilution (A*B/C): ﬂ L 3 dgg/n L e §-10-13

Dilution Log Book ID;__ ARL ~ 33 -4 74 </ 8-/ 3
Reviewed by: ___ 9% Date: __ /- [T-73
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for
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Radiochemistry Analysis
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Richland, Washington

. July 27, 1995
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200-BP-5 Groundwater Round 3
Data Validation Narrative

INTRODUCTION

All samples in Sample Delivery Group (SDG) LK4482-LAS (VB403.73) were validated at level C as
defined in the Data Validation Procedures for Radiochemical Analyses (WHC-SD-EN-SPP-001, Rev. 1).

The analyses were performed by Lockheed Analytical Services.

ANALYSES REQUESTED

See Table 1.

DATA QUALITY OBJECTIVES

Precision: Goals for precision were met with the exception of those items
discussed in the ""Qualification Summary Table".

Accuracy: Goals for accuracy were met.
Sample Result Verification: Not applicable to summary data packages that contain no raw data.
Detection Limits: Detection limit goals were met for all sample results as specified

in the Quality Assurance Program Plan for 200-BP-5 Groundwater
Operable Unit, DOE/RL 88-32, Rev. 1. with the exception of those
items discussed in the "Qualification Summary Table".

Completeness: The data package was 100% complete for all requested analyses.

MAJOR DEFICIENCIES

No major deficiencies were identified during data validation which required qualification of data as
unusable. ' ‘

MINOR DEFICIENCIES

Minor deficiencies were identified during validation which required qualification of data as estimated.
See the "Qualification Summary Table".

000002
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LATA ID #: VB403.73

Table 1

Chain-of-Custody
Analysis Request

SDG: LK4482-LAS

Sample Information , Analyses Requested
SAMPLE DATE SAMPLING| FIELDQC |TEMP
NO. COLLECTED | MATRIX| SAF |LOCATION INFO °cC |1[2]3 5{6]|7]|819
BOFKH6 9-May-95 | WATER | B95-050 | 289-E33-12| SPLIT/BOFBO0 | 2 [ X[XIX XIXPX] XX
Method References:
Analysis Method
1. Gross Alpha LAL-91-SOP-0060
2. Gross Beta LAL-91-SOP-0060
3. Plutonium-238, ~239/40 LAL-91-SOP-0108
4, Strontium-80 LAL-91-SOP-0186
8. Gamma Spec (Cs-137, Co-60, Ru-1086) LAL-91-SOP-0063
6. Total Uranjum ‘ LAL-91-SOP-0060
7. Technetium-88 LAL-91-SOP-0162
8. Tritium LAL-91-SOP-0066
9. Activity Scan Lab Specific

NOTES: (complete documentation of these notes can be found in the Supplemental Information Section of this report)
NOTE 1: The Rad Screen before shipment was deemed unnecessary.

Printed 7/25/95, 7:38 AM

40373DST.XLS
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WHC 1993, Data Validation Procedures for Radz‘och,émz‘cal Analyses, WHC-SD-EN-SPP-001, Rev. 1,
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GLOSSARY OF VALIDATION APPLIED QUALIFIERS (RADIOCHEMISTRY)

Qualifiers which may be applied by data validators m compliance with the procedures herein are as
foliows.

Indicates the constituent was analyzed for, but was not detected at a concentration above the
Minimum Detectable Activity (MDA). The concentration reported is the sample result corrected
for sample aliquot size, dilutino factors, and percent solids (in the case of solid matrices) by the
laboratory. The associated data should be considered usable for decision making puposes.

Indicates the constituent was analyzed for and was not detected at a concentration above the
Minimum Detectable Activity (MDA). Due to a quality control deficiency identified during data
validation, the result reported may not accurately reflect the sample concentration. The associated
data should be conpsidered usable for decision making purposes.

Indicates a constituent was analyzed for and detected. The associated value is estimated due to
a quality control deficiency identified during validation. The data should be considered usable
for decision making purposes.

Indicates the constituent was analyzed for and detected; however, due to an identified quality
control deficiency the data should be considered unusable for decision making purposes.

Indicates the constituent was analyzed for and not detected; however, due to an identified quality
control deficiency the data should be considered unusable for decision making purposes.

40373RAD.NAR; Printed: 25-Jul-95', 5:47 am 000005
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GLOSSARY OF LABORATORY APPLIED QUALIFIERS

Qualifiers which may be applied by the laboratory 111 compliance with applicable requirements are as
follows. ‘ '

Commonly used laboratory radiochemistry qualifiers:

U- Indicates the analyte was analyzed for but not detected in the sample.

J- Indicates the value reported is estimated due to the presence of interference.

C- Indicates that the presence of high TDS in the sample required reduction of sample size which
increased the MDA.

40373RAD.NAR; Printed: 25-.1111-93, 5:47 am 000006



Qualification Summary Table

40373RAD.NAR; Px;inted: 25-Ju1-9;, 5:47 am O O 0007



g ¢ Qualification Summary Table

Radiochemistry

ANALYTE TYPE QUALIFIER SAMPLES - DQoO REASON
AFFECTED ‘
Technetium-89 MINOR J o BOFKHGB PRECISION {Duplicate precision is outside
' acceptance criteria.
Comments:
1. A matrix spike for the Technetium-99 procedure was not performed due to lack of sample. No qualification
is necessary.

2. The "U" qualifers added to the Data Summary Tables and Form Is are laboratory concentration qualifiers
to indicate that the results are <MDA and have not been applied due to a validation deficlency.
3. The MDA was greater than RDL. for the uranium-total analysis of sample BOFKHS8. No qualification is necessary.

Radiochemistry Field QC

ANALYTE TYPE QUALIFIER FIELD QC DQO ASSESSMENT
SAMPLES
Gross Beta FIELD SPLIT QC| NONE |BOFKH6/BOFBS0 | PRECISION [Field split precision is unacceptable.

Comments:
1. Data qualification is not required based on field split precision, however field split results are noted here to alert the data

user to uncertainties in the data set during decision making processes.

000008
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Data Summary Table
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7/25/95, 7:41 AM

RADIOCHEMISTRY

DATA SUMMARY TABLE
LATA ID# VB403.73° HEIS#| BOFKHG
. Date;] 9-May-85
Matrix;| WATER
Constituent CAS # Units Resuits Q
Technetium-99 14133-76-7] - pCGilL 1560} J;
Tritium 10028-17-8] pCi/lL 360
Gross Alpha ALPHA| pCi/L 28| C
Gross Beta BETA| pCiL 883
Plutonium-238 13981-16-3| pCilL -0.035{ U
Plutonium-239/240 PU-239/240] pCill 0.05] U
Total Strontium-20 10098-97-2] pCilL -0.21| U
Uranjum-total 7440-61-1 g/l 3.31
GAMMA-SCAN
Actinum-228 (Ra-228) | 15262-20-1| pCilL 9l u
Cesium-137 - 10045-97-3| pCilL -7.2] U
Cobalt-58 13981-38-8| pCilL 27| U
Cobalt-60 10198-40-0] pCilL 24.4
Europium-152 14683-23-9| pClL 13| U
Europium-154 15586-10-1] pGi/L . =3 U
Europium-155 14391-16-3{ pCGilL 26| U
Iron-59 14586-124| pCiiL 1.9 U
Lead-212 PB-212| pCilL 5 U
Lead-214 (Ra-226) PB-214} pCi/lL 12] U
Radium-226 (Gamma) | 13982-63-3| pCi/L -100{ U
Ruthenium-106 13967-48-1| pCilL 10| U
U-235 { Gamma) 15117-86-1] pCill -7t U

Shaded areas indicate changes by the validator.

40373DST.XLS, RADIOCHEMISTRY
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Sample Results (Form I's)
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LO(;KHEED ANALYTIICAL SERVICES
RAD DATA REPéRT (ra01)
Bechtel Hanford, Inc. * Richland, WA
Bechtel Hanford Project (Projecf BECHTEL-HANFORD)

Client Sample ID: BOFKKS ) LAL Sample ID: L4482-8
Date Collected: 09-MAY-95 ' Date Received: 11-MAY-95
Matrix: Water Login lju:ber: L4482
SDG: LK4482

Ac-225(Ra-22B) 31-MAY-95 GAMMA SPEC LAL-0063_23211 9. 26. 41. w pCi/L
Co-58 31-MAY-95 GAMMA SPEC LAL-0063_23211 2.7 5.1 8.6 L pci/L
Co-60 31-MAY-95 GAMMA SPEC LAL-0063_23211 26.4 7.9 8.9 pei/L
Cs-137 31-MAY-95 GAMMA SPEC LAL-0063_23211 -7.2 4.0 12. e pCi/L
Eu~152 31-MAY-95 GAMMA SPEC LAL-0063_23211 -13. 13, 49. e pCi/L
Eu-154 31-MAY-95 GAMMA SPEC LAL-0063 23211 -3. 13. 34. o pCi/L
Eu-155 31-MAY-95 GAMMA SPEC LAL-0063_23211 “2.6 6.4 19. A pCi/L
Fe-59 31-HAY-95 GAMMA SPEC LAL-0063_23211 1.9 8.7 19. e pCisL
Pb-212 31-MAY-95 GAMMA SPEC LAL-0063_23211 5. -2, 16. w pCi/t
Pb-214(Ra-226) 31-MAY-95 GAMMA SPEC LAL-0063 23211 12, 13. 18. w pCisL
Ra=-226(GAMMA) 31-MAY-95 GAMMA SPEC LAL-0063 23211 =100 130 190 i pCi/L
Ru-106 31-MAY-95 GAMMA SPEC LAL-0083 23211 10. 43, 73. L pCi/sL
U-235(GAMMA) 31-MAY-95 GAMMA SPEC LAL-00563_23211 -7. 30, 44, - pCi/L
Gross Alpha 12-JUN-95 GR ALP/BETA LAL-G0&0_23215 2.8 2.0 2.7 c pCi/L
Gross Beta 12-JUN-95 GR ALP/BETA LAL-0050"23215 883, 46. 3.1 pei/L
Pu-238 12-JUN-95 PU-ISOTOPIC LAL-0108_23154 -0.035 0.034 0.19 b pci/l
Pu-239/40 12-JUN-95 PU-ISOTOPIC LAL-0108_23154 0.05 0.12 0.19 tar pCi/L
Total radio-strontium 09-JUN-95 SR-90 LAL-0196_23179 -9.21 0.42 0.75 pCi/L
Uranium 09-JUN-95 U TOTAL KPA LAL-0168_23131 3.3 0.17 0.20 ug/L
Page 2
-
CPPWRL
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LOCKHEED ANALYTICAL SERVICES
RAD DATA REPORT: ¢ra01)
Bechtel Hanford, Inc:'* Richland, WA
Bechtel Hanford Project (Project BECHTEL-HANFORD)

. Client Sample ID: BOFKHG . LAL sample ID: L4482-17
Date Collected: 09-MAY-95 ' Date Received: 11-MAY-95
Matrixs Water U Login Number: L4482

Y S,
SRS v

R

Tc-99 31-MAY-95 TC-99 LAL-I0169_23139 1560 130 7.1 F pCi/L
V4
Jep= P

Page & /
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LOCKHEED ANALYTICAL SERVICES
RAD DATA REPOR'I".(raD‘I)
Bechtel Hanford, Inc.”* Richland, WA
Bechtel Hanford Project (Project BECHTEL-HANFORD)

Client Sampie ID: BOFKH& . LAL Sample ID: L4482-16
Date Collected: 09-MAY-95 Date Received: 1T-HAY-95
Matrix: Water n Loegin Humber: L4482

"6- C‘J{" Sl \C»H'o

S—
A

BbEa e R s St J:‘s?; S e e T R

H-3 26-MAY-95 TRITIUM(CH3) LAL-0066_23181 360 . 220 260 pLi/sL

1

0\‘\.--" -
9o

466~
: Poge ? 000014




Checklist
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LATA RADIOCHEMISTRY
DATA VALIDATION CHECKLIST

VALIDATION
LEVEL:

VALIDATION
PROCEDU :

LAL-91-SOP-0063| LAL-91-SOP-0060| LAL-91-SOP-0060] LAL-91-SOP-0108

PROJECT: 200-BP-5 ROUND 3 SDG: LiK4482-LAS

VALIDATOR: MC WEB w‘f LATA NO VB403.73 DATE: 24-Jul-95

REVIEWER: BJ MORRIg‘ N LAB: LAS CASE: N/A

e L T OAEE NO na___lsapwo oL 8852, R1
= .....ANALYSEé.REQuESTED........ R R 2 S
[ZI Gamma Spec E Gross Alphal E Gross Beta E Pu-zzg;gig EI Strontium-90 IZI Technetium-29

LAL-91-SOP-0196

LAL-91-SOP-0169

Tritium
LAL-91-SOP-0066

Uranium-total
LAL-91-SOP-0168

SAMPLE NO. COMMENTS:

BOFKH&

MATRIX
WATER

D0 O L MR S SIS
e SRR AR

SRR REeiRe

Is technical verification documentation present?

Is a case namrative present?

2. HOLDING TIMES
Are sample holding times acceptable?
Are samples preserved correctly?

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

:-:-:<-:~YES- NONIA’

X O 4
X d

YES NO N/A

See HOLDING TIME SUMMARY form

3. INSTRUMENT PERFORMANCE AND CALIBRATIONS T
‘Were instruments/detectors calibrated within one year of sample analysis?
Are initial calibrations acceptable?

Are standards NIST traceable?

Are standards écceptable?

Comments: |

1 X
ol
s

L)

40373RAD.XLS, Checklist
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LATA RADIOCHEMISTRY

’ ) DATA VALIDATION CHECKLIST
4. CONTINUING CALIBRATION | YES No N/A
Background checked at proper frequency? ) D D E

Background check acceptable? D D E
Efficiency checked at proper frequency? ' I:I D E
Efficiency check acceptable? ' , D 1:] E
Calibration check standards NIST traceable? O | I.__I D EI

| dax

Calibration check standards acceptable?

I If_l\'l-O(s} are checked, see CALIBRATION DATA SUMMARY form

5. BLANKS

Were method blanks analyzed? E D D

Are the method blanks free of analytes? - LY.I D D

Were method blank results acceptable? IZI D D
- 10O &

Validation calculationftranscription checks were performed and are acceptable,

If Nd(s) are checked, see BLANK DATA SUMMARY form

6. ACCURACY
Were spike samples analyzed at the proper frequency? IZI I:I [:I

Are all spike sample recoveries acceptable?

Were laboratory control standards (LCS) analyzed at the proper frequency?
Are all LGS recoveries acceptable?

Was a tracer/chemical carrier added?

Was the fracer/chemical carrier recovery acceptable?

Are standard sources traceable?

Are standards acceptable?

OO0EEEEE
] )
FEEOCOOC

Validation calcplation checks were performed and are acceptable.

|| ' o If NO(s) are checked, see ACCURACY DATA SUMMARY form |

7. PRECISION YES NO NiA
Were laboratory duplicates analyzed at the proper frequency? EI D D
Are all duplicate RPD values acceptable? D Ia ’ D
Validation calcutation checks were performed and are acceptable. D ]:I ’ E

. " . If NO(s) are.checked, see PRECISION DATA SUMMARY form

. 40373RAD.XLS, Checklist
PNO-DVF-015, R2 - 7124/95, 2:09 PM 000017




, LATA RADIOCHEMISTRY
. ' DATA VALIDATION CHECKLIST

8. FIELD QC SAMPLES YES I'flO NIA

Were fleld QC samples (field/trip blanks, duplicates; splits, peformance audit) identified? Iz‘ I:' D
Are fieldfirip blank results acceptable? (see Blank Data Summary form)
Avre field duplicate RPD values acceptable? (see Field QC calculations)

Are field split RPD values acceptable? (see Field QC calculations)

) | .
(] )
B W

Are performance audit sample results acceptable?
Comments: BOFKHS Is a split with BOFB90. The split is evaluated in this package.
BOFBO0 was validated in SDG VWO0548-QES (VB403.71).

9, REPORTED RESULTS AND DETECTION LIMITS
Are resullts reported for all requested analyses? IZI D I]
Are all results supported in the raw data?
Area resulis calculated properly?

Do MDAs meet the RDLs?

L]
I ES| Wy
(3] 5]

Validation calculation checks were performed and are acceptable.

3

Comments: The MDA >RDL for the uranium-total analysis of sample BOFKHG. No qualification is necessary.

For deficiencies (major and minor) and comments, please refer to the Qualification Summary Table.

,, 40373RAD.XLS, Checklist 000018
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' LATA RADIOCHEMISTRY
S , DATA VALIDATION CHECKLIST

HOLDING TIME SUMMARY

SDG: LK4482-LAS VALIDATOR: MCWEBB DATE: _ 24-Jul-85
PROJECT:  200-BP-5ROUND 3 |REVIEWER: BJMORRIS - LATANO.: VB403.73

, 'PREP | Required | ANALYSIS | Required :

MATRIX DATE | PREP | ANALYSIS HT HT HT HT | vAL

HEIS-SN | CODE | ANALYsIS |cOLLECTED| DATE | DATE days) | (days) | (days) | (days) | @
BOFKH6 | WATER |Uranium-total | 9-May-95 | NA | 09~ung5 | . nA NA 31 180 | NONE
BOFKHB | WATER |Technetum-9| o-May-e5 | waA | 31-Maye5 | NA A 22 180 | NONE
BOFKHS | WATER 23:2231240 oMay9s | WA | 12dunss | wA | wma 34 180 | NONE
BOFKHS | WATER |Strontium-90 | 9-May95 | wA | ogwunes |  NA N/A 31 180 | NONE
BOFKHE | WATER [Tritium o-May-85 | NA | 26-May-e5 | A NA 17 180 | NONE
BOFKH6 | WATER |cammascan| oMaye5 | wna | 31-May-es | A NA 22 180 | NONE
BOFKHE | WATER |Gross Alpha | o-May-95 | NA | 12-dun95 | N/A A 34 180 | NONE
BOFKHE | WATER |Gross Beta o-May-95 | N/A | 12Jun95 | N/A /A 34 180 | NONE

40373RAD.XLS, HOLD TIME 000019
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LATA RADIOCHEMISTRY
DATA VALIDATION CHECKLIST

PRECISION DATA SUMMARY

SDG: LK4482-LAS VALIDATOR: MC WEBB DATE: 24-Jul-95
PROJECT: 200-BP-5 ROUND 3 REVIEWER: BJ MORRIS LATA NO.: VB403.73
- - | DUPE | DUPE

ORIG [LAB| DUPE [LAB RPD [ CRDL| SAMPLES VAL
HEIS-SN | ANALYTE |RESULTS| Q [RESULTS| Q |UNITS|RDL! % dif AFFECTED Q
BOFKHG | Technetium-99| _ 1560 2020 pCilL | 15 | 25.7 BOFKHG J
BOFKH6 | Cesium-137 | -7.17 | U | 479 | U | pCiL | 15 4.79 NONE NONE

000020
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LOCKHEED ANALYTICAL SERVICES

RADIOCHEMISTRY ANALYTES

QC Data Summary For Dupliéate Sample Analysis

Login Number: 14482
Analyte | Batch client LAL + |. Date “sample | Error ' |Duplicate. | 'RER RPD
- ID . 1p ID . JAnalyzed | Result | 2 Sigma j. Result .::2'Si : ‘
Uranium 2313 BOFKHS L4482-8 |06/09/95 3.31 0.171 3.08 0.692 7.2
Te-99 23139 BOFBK3 L4467-6 |05/31/95. 45.4 3.78 50.6 1.57 10.8
Te-99 23139 BOFKHG L4482-17 |05/31/95 1560 128 2020 163 1.57 @o
Pu-238 23154 BOFKHS L4482-8 - {106/12/95 | -0.0349 L] 0.0343 -0.0527L4  0.103 0.129 40.6
Pu-239/40 23154 BOFKH6 L4482-8  [06/12/95 0.04892 L4 0.121 0.758 0.859 0.724 176
Total radio | 23179 BOFKHS L4482-8 |06/09/95 ~0.2130 0.47 -0.154LC 0.43° 0.07 32.2
Cs-137 23211 BOFBK3 L4467-2  |05/31/95 2.94 8.14 1.9 5.72 0.08 43
Pb-214(Ra-2 | 2321 BOFBK3 L4467-2  |05/31/95 8.79 13.7 7.97 13.8 0.03 9.79
Cs-137 23211 BOFKHé L4482-8  [05/30/95 77w 3.96 4.79LL 7.31 1.06 1010
Pb-214(Ra-2 | 23211 BOFKH& L44B2-8 |[05/30/95 12.3 - 13.2 6.32 L 13.9 0.22 66.2
Gross Alpha | 23215 BOFKHG L4482-8 |06/12/95 2.82 1.99 3.05 1.99 0.058 7.84
Gross Beta 23215 80FKHS L4482-8 {06/12/95 883 46.5 885 46.6 0.021 0.226
7
- P
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RADIOCHEMISTRY SPLIT EVALUATION

LATA ID# VB403.73 HEIS #| BOFKH6 BOFB90 RPD DIF DL
Date:| 9-May-95 9-May-95 W >20% w>DL SAME
Matrix:{ WATER WATER S>35%f S>2*DL|UNITS AS
. ORIGINAL 'SPLIT RESULTS
Constituent CAS # Units | Results Q| Results Q
Technetium-99 14133-76-7 | pCilL 1560{ 1490 4.6% : 15
Tritium 10028-17-8 pCi/lL 360 - 458 a8 400
Grass Alpha ALPHA| pCi/l 28/ C 2.36 0.44 3
Gross Beta BETA| pCilL 883 206 |i 124:3%] 4
Plutonium-238 13981-16-3| pCillL | -0.035| U -0.123| U |
Piutohium-239/240 PU-239/240| pCilL 0.05{ U 0.246] U
Strontium-90 10098-97-2| pCi/lL =021 U -0.15) U
Uranium-total 7440-61-1| o/l 3.31 2.99 10.2% 0.1
GANMA-SCAN
Actinum-228 (Ra-228) 15262-20-1{ pCilL 9l U N/A
Cesium-~137 10045-97-3| pCill. 7.2l U -7.05{ U
Caobalt-58 13981-38-9f pCi/L 2.7 U -7.28| U
Cobalit-60 10198-40-0| pCi/L 24.4 314 7.0 15
Eurcpium-152 14683-23-9] pCi/L ~13| U 3131 U
Europium-154 15585-10-1} pCi/L. -3l U -0.807| U
Europium-155 14391-16-3{ pCi/L 26 U 8.88| U
Iron-59 14596-12-4| pCiiL 19| U -10.3{ U
Lead-212 PB-212| pCi/lL 5 U N/A
Lead-214 (Ra-226) PB-214| pCi/L 12| U N/A
Radium-226 (Gammay) 13982-63-3| pCiiL =100 U N/A
Ruthenium-108 13967-48-1| pCi/lL 10| U 18.6| U
U-235 ( Gamma) 16117-96-1] pCi/L -7{ U N/A

EVALUATION:

R ooh=a

7/25/95, 3:43 PM

Field duplicates are not evaluated for precision if both results are non-detect.
If both sample results are >5*DL the RPD is used for evaluation.
If either sample result is <5*DL the DIF is used for evaluation.
Shaded vaiues in the RPD or DIF column indicate a constituent that is outside acceptance criteria.
All other positive results have exhibited acceptable precision,

000022

Shaded areas indicate changes by the validator.
40373DST.XLS, RADIOCHEMISTRY FIELD DUPLICATE




Laboratory Case Narrative
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Lockheed Analytical Services : Log-in No.: L4482
‘ Quotation No.: Q400000-B

, SAF: B95-049

Document File No.: 0511596

BHI Document File No.:221

SDG No.: LK4482

" Page4

CASE NARRATIVE
RADIOCHEMICAL ANALYSES

The routine calibration and quality control analyses performed for this batch include as
applicable: instrument calibration, initial and continuing calibration verification, quench
monitoring standards, instrument background analysis, method blanks, yield tracer,
laboratory control samples, matrix spike samples, duplicate samples.

Holding Time Requirements
All holding time requirements were met.

Chemical recoveries and MiDAs, where applicable, can be found on the preparation and
calculation worksheets of the attached raw data for each method.

Analytical Method
Gamma Spectrum Analysis

The gamma spectrum analysis was performed using LAL-91-SOP-0083. All samples
were analyzed on batch #23211, which contains a method blank (MB), two duplicates
(DUP1, DUP2), and a laboratory control sample {LCS}. The DUP2 for Cs-137 was out
of limits: however, since the Cs-137 DUP1 and both Pb-214 duplicates were within
limits, the data is considered acceptable. All other QC criteria were met,

Gross Alpha Beta

The gross alpha beta analysis was performed using LAL-91-SOP-0060. All samples
" were analyzed on batch #23218, which contains an MB, DUP and LCS. No problems
were encountered during preparation or analysis, and all QC criteria were met.

Plutonium Isotopic

"The plutonium isotopic analysis was performed using LAL-91-SOP-0108. All samples
were analyzed on batch #23154, which contains an MB, DUP and LCS. The duplicate
(sample #23154DUP1) has a poor chemical recovery and only three counts. - The
duplicate uncertainty shows that the detected value is not significantly different from
zero. No matrix spike analysis (MS) was performed due to insufficient sample. All

other QC criteria were met.
“J-25- 9
000024 ~OHF



Lockheed Analytical Services ‘ . Log-in No.: L4482
’ Quotation No.: Q400000-B

SAF: B25-049

Document File No.: 0511596
BHI Document Fiie No.:221
SDG No.: LK4482

" Page5b

Strontium-90

The strontium-90 analysis was performed using LAL-21-SOP-0196. All samples were
analyzed on batch #23179, which contains an MB, DUP and LCS. During preparation,
the samples were wetashed under the heat lamp with concentrated HNO3 to get rid
of the excess organic materials. This was done in the original conical planchets. After
they were dried, they were reweighed. There was insufficient sample for an MS
analysis. All other QC criteria were met.

Technetium-99

The technetium-99 analysis was performed using LAL-91-SOP-0169. All samples were
analyzed on batch #23139, which contains an MB, DUP1, DUP2, and LCS. The
second duplicate (DUP2) was out of limits; however, since DUP1 was within limits, the
data is considered acceptable. No matrix spike analysis was performed due to
insufficient sample. All other QC criteria were met.

Total Uranium

The total uranium analysis was performed using LAL-91-SOP-0168. All samples were
analyzed on batch #23131, which contains an MB, DUP, LCS and MS. No problems
were encountered during preparation or analysis, and all QC criteria were met.

Tritium

The tritium analysis was performed using LAL-91-SOP-0066. All sampies were
analyzed on batch #23181, which contains an MB, DUP, LCS and MS. No problems
were encountered during preparation or analysis, and all QC criteria were met.

Yvonne M. Jacoby ) June 20, 1895 Wﬁﬁ/
Prepared By ' Date g

000025 —968-




Chain-of-Custody Information
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 Bechtel Haniford, Inc, L}_’ LI 83 CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST

¥ » 3
Page _ 1 of 1

Bata ‘Turnaround

SECTION

W,

Title

tlv-\ﬁ_’l-L

C‘\ bl't:-/' s

Date/Time

S-l-94 / oyHs

ot '[ i
Collector Company Contact Telephone E ! "lfn _}
ko LeC G.L. Kasza (509) 372-9675 Normal
Project Designation Sampling Location SAF No.
200-BP-5 Groundwater Round 3 200 East B95-049
Tce Chest No. Field Logbook No. Methed of Shipment
Oml-37/ = e ))>9 Federat Express
Shipped To - Offsiie Property No. Bill of Tading7Air Bill No, .
Lockheed WI95-0 -030-1-3% A0 LA THY
Possible Sample Hazards/Remarks . .
Presecvation HNO3  |Cool4°C {Cool4°C |Cool4°C |NaOH  |HNO3  |cCouldcc [HCI Cool 4°C [HNO3
Type of Container | p/q G P P P PG G P P PIG
. No. of Container(s) 1 1 1 1 2 8 i 4 | |
Special Handling and/or Storage Volume
Maintain samples between 2°C and 6°C. 1L 500mL 250mL S500mL 1L iL 500mL i 20mL H.
*1 Anions I0)- | Alkalinity {TDS Cyanide |*2 Trtivin Tc-99 Activity *3
F, Cao, §04, i Scan
SAMPLE ANALYSIS hoz, NO3.
Sample No. Matrix* Date Sampled Time Sampled
Bo FHG e | Sg9q 1/03 Yol~ T < X Tx Tx Tx [ x
B:FEHT ~o | SS9y } /0 X
N SPECIAL INSTRUCTIONS T
CHAIN OF POSSESSION Sign/Print Names R i
1 S =Sl
 — - *] ICP Metals - o include Ca, Mg, Na, K, Fe, Mn, 5i, Al, and Bi. AA Metals - 1o include Se (unfiltered). 3B » Sedi
: Relmqu;shcd By z't* Date/Time . y ff Dﬂ(er!.'_ﬁmc /00 *2 Gross Alpha; Gross Beta; Pu-298,-239/240; Sr-90; Gamma 8pec - to inelude Cs-137, Co-60, Ru-106; S0 = Su!'ll~;“ﬂlt
: : /5 el ffe. S-7-Ff Total Uranium. S Shuge
: ; v Recerved By Date/Time *3 ICP Metals - 10 include Ca, Mg, Na, K, Fe, Mn, 8, AY, 2nd Bi. AA Metals « 1o include Se (filtered). o on
’ . . A = Alr
Ll : - Sample analysis for PO4, NO2, NO3 by EPA 300.0 Is being requested for information coly. The ERC DS = Dau Suids
-.; K qu“'ShEd By DatefTimc Received By Date/Time Contractor acknowledges that the 48-hour hotd time will not be mer. ’IIEL - D Liguids
+ < TR
i - . o Wl - Wi
__'r\.  Relinquished By Date/Ti “o | Received By Date/Time The Activity Scan is for both sample numbers listed on this chain of custody. L - {' ,:;::,I
= Yegeldlin
:"\_ﬂ X - Oler*
| LABORATORY |Received By

FINAL SAMPLE
DISPOSITION

isposal Method

1A

Disposed By

Date/Time



820000

SheSP. L.

Lockheed Anaiytical Services
Sample Receiving Checklist

Clieat Name: /S, & flp,. <o ‘f/q.-rﬂ‘?n

Job No,

LyHED

Cooler ID: 4 77~

Poge 1 of

COOLER CONDITION UPON RECEIPT
Temperature of cooler upon receipt:

temperature of temp. blank upan receipt:

No ¢ Comments/Discrepancics

custody seals intact

chain of custody present

blue ice (or equiv.) preseat/frozen

X x x| F

rad survey completed

SAMPLE CONDITION UPON RECEIPT

No * Commente/Discrepancics .

all botdes labeled

samples intact

proper container usod for sample type

sample volume sufficient for analysis

proper pres. indicated on the COC

be I x P X

VOA's contain headspace

7

arc samples bi—phasic (if so, indicate umple 1D'S):

2243

MISCELLANEOUS ITEMS

Yes

No * ammmnlDincrepmciﬂ

samples with short holding times

samples to subcontract

,—7,"#?. fé’/ L A e 1ire
Verrd

ADDITIONAL COMMENTS/DISCREP ANCIES

/ \
Completed by / date: '//V C2r4q V C. ’L’]‘f/bﬂ/" =7

= AS

Sent to the client (d.u:dﬁ:imls):

**+ Clicnt's signature upon receipt:

Notzs: '-mhmb&dmwwmm

## = ploaso rovicw this kaformation and retazn via Beceimills 1o the appropriats CSR (702) 361-8146 .

Tersion 2.0 (11/11/94)
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Environmental ' ' Job No. 22192

estoration ER‘ . inen Resnomne Requral:
Contractor Team ‘ e Rz N0

. . ou: Y0hps
Interoffice Memorandum ' TSD: A
Subeat Coder 1995 Round 1 Samphing

T: W, S. Thompson  N3-06 PATE:  April 21, 1995
ComEs: D, B. Erb He-01 fRoM:  §, K. De Mers °

Radiological Controls
N3-06/376-2764

sumeer: 1995 Round 3 sampling for 200-BP-5

There is no need to perform total activities‘prior to offsite shipment to NRC licensed labs of
samples taken from the attached list of wells.

The wells listed in the attachment were reviewed for radiological content based on the previous
4 years of sampling data. No well listed has a § activity in excess of 100,000 pCi/l
(<.1 uCi/sample based on a 1 liter sample size) nor any « activity in excess of 10,000 pCi/l
(<.01 uCi/l based on a 1 liter sample). All wells show activities < 2,000 pCi/gm (< 2 nCi/gm
D.O.T. limit). The highest activity in recent samples is 17,000 pCi/I 8 and 170 pCi/l «.

Radiological monitoring during sampling will only be required if the wells are located in
radiological areas or if the wells themselves are labeled with radiological stickers.
Monitoring requirements for down hole work such as pump removal will be determined based on

the history of each well on a case by case basis.

skd

*

000030 , _°°°

V-5 a8

@AF—HA;Q |



END OF PACKAGE
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DATA VALIDATION REPORT
for
200-BP-5 GROUNDWATER ROUND 3

General Chemistry Analysis
SDG LK4482-1.AS

LATA VB403.73

Bechtel Hanford Inc.

P. O. Box 969
Richland, Washington

. July 27, 1995

000000
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200-BP-5 Groundwater Round 3
Data Validation Narrative

INTRODUCTION

All samples in Sample Delivery Group (SDG) LK4482-LAS (VB403.73) were validated at level "C" as
defined in the Data Validation Procedures for Chemical Analysis (WHC-SD-EN-SPP-002, Rev. 2).

The analyses were performed by Lockheed Analytical Services.

ANALYSES REQUESTED

See Table 1.

DATA QUALITY OBJECTIVES

Precision: Goals for precision were met.
Accuracy: Goals for accuracy were met,
Sample Result Verification: Not applicable to summary data packages that contain no raw data,
Detection Limits: Detection limit goals were met for all sample results as specified

in the Quality Assurance Program Plan for 200-BP-5 Groundwater
Operable Unit, DOE/RL 88-32, Rev. 1.

Completeness: The data package was 100% complete for all requested analyses.

MAJOR DEFICIENCIES

. No major deficiencies were identified during data validation which required qualification of data as
unusable.

MINOR DEFICIENCIES

No minor deficiencies were identified during data validation which required qualification of data as
estimated,

40374GNC.NAR; Printed: 25-Jul-9;, 4:29 pm | 0 0 0 0 0 2



: Table 1
s % Chain-of-Custody
Analysis Request

LATA 1D #: VB403.73 SDG: LK4482-LAS
Sample Information . Analyses Requested
SAMPLE DATE SAMPLING| FIELDQC |TEMP
NO. COLLECTED | MATRIX| = SAF | LOCATION INFO °C 1 2 3! 4
BOFKHS& 9-May-95 | WATER | B25-049 | 299-E33-12| SPLIT/BOFBS80| 2 X X X1 X
Method References:
Analysis . Method
1. Anions (F, Cl, 8Q,, PO,4, NOz, NO;) 300.0
2. Alkalinity 3101
3. TDS . -160.1
4, Cyanide CLP

Printed 7/25/95, 4:37 PM 40373DST.XLS
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REFERENCES

WHC 1993, Data Validation Procedures for C’her‘rlzical Analyses, WHC-SD-EN-SPP-002, Rev. 2,
Westinghouse Hanford Company, Richland, Washington.

DOE 1994, Quality Assurance Program Plan for 200-BP-5 Groundwater Operable Unit, DOE/RL 88-32,
Rev. 1, Department of Energy-Hanford , Rlchland, Washington,

000004

40374GNC.NAR,; Printed: 25-Jul-95, 4:30 pm



<

GLOSSARY OF VALIDATION APPLIED QUALIFIERS (CHEMISTRY)

Qualifiers which may be applied by data validators jn compliance with the procedures herein are as
follows. :

UJ-

J-

BJ-

Indicates the compound or analyte was analyzed for and not detected in the sample. The value
reported is the sample quantitation limit corrected for sample dilution and moisture content by
the laboratory.

Indicates the compound or analyte was analyzed for and not detected in the sample., Due to a
QC deficiency identified during data validation, the associated quantitation limit is an estimate.

Indicates the compound or analyte was analyzed for and detected. The associated concentration
is an estimate, but the data are usable for decision making purposes.

Applied to inorganic analyses only. Indicates the analyte concentration was greater than the IDL
but less than the CRDL and is considered an estimated value. -

Indicates the compound or analyte was analyzed for, detected, and due to an identified QC
deficiency the data are unusable.

Indicates the compound or analyte was amalyzed for and not detected in the sample.
Additionally, the data are unusable due to an identified QC deficiency.

40374GNC.NAR,; Printed: 25-1111-9;, 4:30 pm OOO 0 05
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GLOSSARY OF LABORATORY APPLIED QUALIFIERS

Qualifiers which may be applied by the laboratory in !comp]iance with applicable requirements are as
follows. '

Commoniy used laboratory general chemistry qualifiers: -
U- Indicates the analyte was analyzed for but not detected in the sample.

D- Indicates a dilution was performed.

40374GNC.NAR; Printed: 25-Ju1-9;, 4:31 pm 000 00 6



Qualification Summary Table

40;'374GNC.NAR; Printed: 19-Jul-95, 5:07 pm 000007



Qualification Summary Table

'General Chemistn

ANALYTE TYPE QUALIFIER SAMPLES DQO REASON
AFFECTED

No qualifiers were added by the validator

General Chemistry Field QC

ANALYTE TYPE QUALIFIER FIELD QC DQO ASSESSMENT
SAMPLES
All FIELD QC NONE |BOFKH6&/BOFBS0 | PRECISION [Field split precision is acceptable
Comments:

1. Data qualification is not required based on field split precision, however field split results are noted here to alert the data
user to uncertainties in the data set during decision making processes.

40373QLS.XLS 0 0 O O 0 8
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Data Summary Table
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- GENERAL CHEMISTRY
: = DATA SUMMARY TABLE

LATA ID#: VB403.73 - HEIS #: BOFKH6
' Date; 9-May-95
) ' Matrix: WATER
Constituent . |CAS # " Units Resuits Q
Total Dissolved Solids TDS : mg/L 280
Chloride by IC 16887-00-6 mg/L 85
Fluoride by IC 16984-48-8 . mgfiL 0.33
Nitrate-N by IC 14797-55-8 ma/L 11
Nitrite-N by IC 14797-65-0 mg/L 0.002{ U
Ortho Phosphate by IC 14265-44-2 mg/L 0.020] U
Sulfate by IC 14808-79-8 mg/L 16
Alkalinity, total ALKALINITY mg/L 110
Bicarbonate Alkalinity 188 mg/L 110
Carhonate Alkalinity , 189 mg/L 10 U
Cyanide, total CYANIDE mg/L 0.034
Shaded areas indicate changes by the validator, 0000 1 O

7/25/95, 5:10 PM 40373DST.XLS, GENERAL CHEMISTRY



Sample Results (Form I's)
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LOCKHEED ANALYTICAL SERVICES

Sample Results

Client Sample ID: BOFKHG . , Date Collected: 09-MAY-95

Matrix: Water Date Received: 11-MAY-95

Percent Solids: N/A

:I'Otal Dissolved Solids mg/L ' 160.1 280 40. <16-I~h‘\\f--'95 22839 V L4482-5
Chioride mg/t 300.0 8.5 0.020 11-HAY-95 22732 L4482-3
Fluoride mg/L 300.0 0.33 0.10 11-MAY-95 22737 L4482-3
Nitrate-N ma/L 300.0 11. 0.020 11-MAY-95 22733 L4482-3
Nitrite-N ma/L 300.0 |< G.002 | 0.010 u 11-HAY-95 22734 L4482-3
Ortho Phosphate mg/L 300.0 |< 0.020 6.10 U 11-MAY-95 22736 L4482-3
Sulfate ma/L 300.0 16. 0.10 17-MAY-95 22735 L4482-3
Alkalinity, total (as CaCD3) mg/L. 310.1 110 30. 16-MAY-95 22859 L44B2-4
Bicarbonate Alka as CaCO3 mg/L 310.1 110 30, 16-MAY-95 22859 L4482-4
Carbonate Alka as CaC03 mg/L 310.1 < 10. 30. u 16-HAY-95 22859 L4482-4
Total Cyanide mg/L cLp 0.034 0.020 D(1:2) 16-MAY-95 22874 L4482-6

| b"{v n-19-9:

oooo12 ¢
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LATA GENERAL CHEMISTRY
DATA VALIDATION CHECKLIST

A T

VALIDATION A
LEVEL:

VALIDATION
PROCEDURE: _

T e e N e e e o D S e s S

rove
TR e e 2l I oINS R S L e S e B S o e
s

PROJECT: 200-BP-5 ROUND 3 SDG: LK4482-LAS

bi>s 49 ‘ .
VALIDATOR: BJ SEYMOUR LATA NO: VB403.73 DATE: 16-Jul-95
REVIEWER: BJ MORRIS ,,,dﬂ‘ LAB: LAS CASE: NA
SAF NO: _BI5049 QAPPNO: _____ N/A SAP NO DOE/RL 88-32R1

ANALYSES REQUESTED

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE
Is technical verification documentation present?

Is a case namrative present?

2. HOLDING TIMES
Are sample holding times acceptable?

Anions Alkakinity TDS Cyanide
E 300.0 E 310.1 E 160.1 E CLP
SAMPLENO. __ MATRIX COMMENTS:
BDFKHS
ik R S AR LRSS e S Tt R TERaE A S A e SRR AR q

YES NO N/A

X
X au

YES NO N/A

X O d

See HOLDING TIME SUMMARY form

3. INSTRUMENT PERFORMANCE AND CALIBRATIONS

Were initial callbrations performed on all instruments?

Are initial calibrations acceptable?
Were calibration checks performed on all instrumenis?
Are calibration checks acceptable?

Validation calculation checks were performed and are acceptable.

YES

— YES NO N/A

EI
B
N
O
4

.
B EIGG

If NO(s) are checked, see CALIBRATION DATA SUMMARY form

|

40373GNC.XLS, Checklist

PNO-DVF-013, R2 . 7/25/95, 5:09 PM
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LATA GENERAL CHEMISTRY
DATA VALIDATION CHECKLIST

4. BLANKS YES NO N/A
Were laboratory blanks performed for all applicable analyses? _ E D I:I
Are laboratory blank results acceptable? '

| SNt N R
Were preparation blanks analyzed? ' D D EI
a0 x

Are preparation blank results acceptable?

If NO(s) are checked, see BLANK AND SAMPLE DATA SUMMARY form o “

5. ACCURACY g
Were spike samples analyzed at the proper frequency? | E I:I D
Are all spike sample recoveries acceptable? |

Were laboratory control samples (L.CS) analyzed at the proper frequency?

X 0Od
da X
Are all LCS recoveries acceptable? : ‘ D D E
a0 X

Validation calculation checks were performed and are acceptable.

6. PRECISION
Were laboratory duplicates analyzed at the proper frequency? EI I:I I:I

Are all duplicate RPD values acceptable?
Were MS/MSDs analyzed?

X0 d
I el
Are all MS/MSD RPD vaiues acceptable? D D 'ZI
B el

Validation calculation checks were performed and are acceptable.

|| | If NO(s) are checked, see PRECISION DATA SUMMARY form o "

7. FIELD QC SAMPLES
Were field QC samples (field/trip blanks, duplicates, splits, performance audit) identified? E‘] I:I |:|

Are fieldArip blank results acceptable? (see Blank Data Summary form) D [.—.I Izl
Are field duplicate RPD values acceptable? (see Field QC calculations) : D ‘:I EI
Are field split RPD values acceptable? (see Field QC calculations) . . E D l:l
Are performance aﬁdit sample results acceptablg? L—-I D [Z'
Comments: BOFKHS is a field split with BOFBS0

The field split is evaluated in this package.
BOFBS0 was validated in SDG W0548-QES (VB403.71).

. 40373GNC.XLS, Checklist '
PNO-DVF-013, R2 . 7/25/95, 5:09 PM 000015



LATA GENERAL CHEMISTRY
DATA VALIDATION CHECKLIST

8. ANALYTE QUANTITATION YES NO WA ‘
Was analyte quantitation performed properly? . ‘ [:I I:I EI o
Are results calculated properly? ' ' % 8 %

Validation calcutation checks were performed and are acceptable.

Comments:

9. REPORTED RESULTS AND DETECTION LIMITS - YES NO N/A

Are results reported for all requested analyses? EI I.__I D
Are all resuits supported in the raw data?

Do results meet the CRDLs?

L=
(] | -
B

Validation calculation checks were performed and are acceptable.

Comments:

S B T P o et

VALIDATION SUMMARY

T e b e G T T T m e e

For deficiencies (major and minor) and comments, please refer to the Qualification Summary Table.

40373GNC.XLS, Checklist 000016
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LATA GENERAL CHEMISTRY

* DATA VALIDATION CHECKLIST
HOLDING TIME SUMMARY
gDG; LK4482-LAS VALIDATOR: BJ SEYMOUR DATE: 19-Jul-85
PROJECT: 200-BP-5 ROUND 3 REVIEWER: BJMORRIS LATA NO.: VB403.73
PREP | Required | ANALYSIS | Required
MATRIX DATE PREP | ANALYSIS HT HT HT HT VAL
HEIS-SN CODE ANALYSIS COLLECTED] DATE DATE {days) (days) {days) (days) Q
BOFKHG6 WATER |TDS S-May-95 N/A 16-May-85 N/A N/A 7 7 NONE
BOFKHG WATER |Alkalinity S-May-95 N/A 16-May-85 N/A N/A 7 21'4 ' NONE
BOFKHE WATER |Cyanide S-May-95 N/A 16-May-85 N/A N/A .7 14 NONE
BOFKHEB WATER |Anions {C!,F,S0.) S-May-£5 N/A 11-May-85 NIA N/A 2 28 NONE
BOFKHG WATER |Anions (NOZ.NO&PO‘) g-May-95 NIA 11-May-85 NIA N/A 2 2 NONE

PNQ-DVF-013, R2

40373GNC.XLS, hold times
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.GENERAL CHEM FIELD SPLIT EVALUATION

LATA ID#: VB403.73 HEIS#| BOFB90 BOFKH6 RPD DIF DL
Date:| 9-May-95 9-May-95 | W=>20%] W=>DL SAME
Matrix:{ WATER WATER S>35%! S>2*DLIUNITS AS
“ORIGINAL | SPLIT RESULTS
Constituent CAS # Units_| Results _Q | Resulis_Q
Total Dissolved Solids TDS mg/L 266 280 5.1% 5.0
Chloride by IC 16887-00-6 mg/L 7.89 8.5 7.4% 0.5
Fluoride by IC 16984-48-8 mg/L 0.10{ 0.33 0.23 0.5
Nitrate-N by IC 14797-55-8 mg/L 11.8 ':3' 11 0.80 2.5
Nitrite-N by IC 14797-65-0 mg/L 0.020i{UR| 0.002| U
Ortho Phosphate by IC 14265-44-2 mg/L 0.5{UR| 0.020{ U
Sulfate by IC 14808-79-8 mg/L 16 16 1.3% 0.5
Alkalinity, total ALKALINITY mg/l. 102 110 7.5% 10.0
Bicarbonate Alkalinity 188 mg/L N/A 110
Carbonate Alkatinity 189 mg/L N/A 101 U
Cyanide, total CYANIDE mg/l 0.021/5F | 0.034 0.013 0.01
EVALUATION:
1. Field split is not evaluated for precision if both results are non-detect.
2. If both sample results are >5*DL the RPD is used for evaluation.
3. If either sample result is <5*DL the DIF is used for evaluation.
4. All positive results have exhibited acceptable precision.
000018

7/25/95, 5:13 PM

Shaded areas indicate changes by the validator.
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Laboratory Case Narrative
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Lockheed Analytical Services ' . Log-in No.: L4482
Quotation No.: Q400000-B

SAF: B95-049

Document File No.: 0511596

BHI Document File No.:221

SDG No.: LK4482

‘Page2 |

CASE NARRATIVE
INORGANIC NON METALS ANALYSES

The routine calibration and quality control analyses performed for this batch inciude as
applicable: instrument tune {ICP/MS only), initial and continuing calibration verification, initial
and continuing calibration blanks, method blank(s), laboratory control sample(s), ICP
interference check samples (ICP only), serial dilutions, analytical (post-digestion) spike
samples, matrix spike (predigestion) sample(s), duplicate sample(s).

Preparation and Analysis Requirements

o One water sample was received for LK4482 and prepared as batch 511bh and
analyzed for selected analytes as requested on the chain of custody. Quality control
analysis was performed on the following sample:

Client 1D LAL # Method

BOFKH6 1. 4482-5 PDUP 160.1 TDS
L4482-3 MS, DUP | 300.0 Orthophosphate, Fluoride, Chloride,
Nitrate-N, Nitrite-N, Sulfate

L4482-4 DuUP 310.1 Alkalinity
“ 14482-6 MS, DUP | CLP Cyanide

Holding Time Requirements
L All samples were analyzed within the specified holding time.

Method Blanks
® The concentration levels of all the requested analytes in the method blank were below
the reporting detection limits. -

Internal Quality Control

L All Internal Quality Control were within acceptance limits.
Kay McCann ’ May 18, 1995
Prepared By ‘ Date



Chain-of-Custody Information
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Page _ 1 of _I ) —|
] Bechtel Hanford, Inc, CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST ~
| Data Turmaround
‘ Collector Company Contact Telephone E Priority
| - lee G.L. Kasza (509) 372-9675 Noraul
Project Designation Sampling Location SAF No.
200-BP-5 Groundwater Round 3 200 Fast B95-049
Iee Chest No. Field Logbook No. Method of Shipment
emi-32/ o 4 )19 Federal Express
Shipped To - Offsite Property No. Bill of Lading/Ajr Biil No. .
Lockheed WI95-0 -030A1-35 A9DYLA TR |
Possible Sample Hazards/Remarks . )
Preservation HNO3  {Cool4°C |Cool4°C |Coat4°C |NaOH  |HNO3  |cuet4sc |He Cool 4°C | HNO3
i Type of Conainer | pyg G P P P PG G p r PG
i No. of Container(s) _ 1 1 1 1 2 8 | 4 | )
Special Handling and/or Storage Volume
Maintain samples between 2°C and 6°C. 1L 500mL 250ml 500mL iL 1L 500mL IL - 20ml. IL
" Aniors (0C)- | Alkalinity | TDS Cyanide [|*2 Tritium Tc-99 Activity |3
- P, Ca, 504, Scan
SAMPLE ANALYSIS oz NO3,
Sample No. " Matrix* Date Sampled Time Sampled
BeF I o | Sy /0> X
g . . SPECIAL INSTRUCTIONS Mairu ¢
¥| CHAIN OF POSSESSION Sign/Print Names S = suil
b - . - >
Tr— . *1 ICP Metals - to include Ca, Mg, Na, K, Fe, Mn, Si, Al, and Bi. AA Metals - 1o include Se (unfilisred). SE = Sedijnent
J|Relinquished By &y,  Date/Time W CF DatelTime /400 |, G Alpha; Gross Beta; Pa-218,/239/240; Sr-90; Gamma Spec - 1o include Cs-137, Co-60, Ru-106; SO = Sl
) 573 %8 Bekpfe. S=9-1¢ Total Uraaiva, ST Shige
. Received By Date/Time *3 ICP Metaks - to include Ca, Mg, Na, K, Fe, Mn, S}, Al and Bl AA Metls - to inchude Se (filtered). o - i
4 A~ Air
~
b . - Sample analysis for PO4, NO2, NO3 by EPA 300.0 s belng requested for information only. The ERC DS = D Sulids
. - Received By Date/Time Contractor acknowledges that the 48-hour hold titme will nok be met. DL - Dna Liias
< . _ Wi = Wipe
[ Relinquished By aDale!’l‘imc _[Received By Date/Time The Activity Sean is for both sample nembers fisted on this chain of custody. l"_' . 5‘:2‘;’. "
X w Other
REBY “Tille Date/ Time
A«M/l,% Samile Cu 5113./--»-,1 Sli- i.s"/ oS
FINAL SAMPLE TDisposal Method - Disposed By - Date/Time
PISPOSTTION .
v




END OF PACKAGE
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mk Los Alamos Technical Associates, Inc.

8633 Gage Blvd. / Kennawick, WA 89338/ Telephone (509) 783-4369 / FAX (509) 783-9661

' . (F4
July 27, 1995 g
LLATA95-153 : g
’ )
1?_
Ms. Joan Kessner U\
Bechtel

345 Hills
Richland, WA 99352

Subject: VB403.73, SDG LK4482-LAS

Dear Ms. Kessner:

Attached is the data validation report for analytical results for 200-BP-5
Groundwater Round 3, (SDG LK4482-L.AS). The package was received by
Los Alamos Technical Associates on July 10, 1995.

If you have any questions, please feel free to contact me.
Sincerely,

TWar gl € L300

Marsha C. Webb

Deputy Project Manager
Attachment
cc: Jeanette Duncan, CH2M Hill
Don Smith, LATA
VB403.73
MCW/Ib

cs .



DATA VALIDATION REPORT
for
200-BP-5 GROUNDWATER ROUND 3

Metals Analysis
SDG LK4482-LLAS

LATA VB403.73

Bechtel Hanford Inc.

P.O. Box 969 }
Richland, Washington

July 27, 1995
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200-BP-S Groundwater Round 3
Data Validation Narrative

INTRODUCTION

All samples in Sample Delivery Group (SDG) 1K4482-LAS (VB403.73) were validated at level "C" as
defined in the Data Validation Procedures for Chemical Analysis (WHC-SD-EN-SPP-002, Rev. 2).

The analyses were performed by Lockheed Analytical Services.

ANALYSES REQUESTED

See Table 1.

DATA QUALITY OBJECTIVES

Precision: Goals for precision were met.

Accuracy: Goals for accuracy were met with the exception of those items
discussed in the "Qualification Summary Table".

Sample Result Verification: Not applicable to summary data packages that contain no raw data.

Detection Limits: Detection limit goals were met for all sample results as specified
in the Quality Assurance Program Plan for 200-BP-5 Groundwater
Operable Unit, DOE/RL 88-32, Rev. 1.

Completeness: The data package was 100% complete for all requested analyses:

MAJOR DEFICIENCIES

No major deficiencies were identified during data validation which required qualification of data as
unusable. ' '

MINOR DEFICIENCIES

Minor deficiencies were identified during validation which required qualification of data as estimated.
See the "Qualification Summary Table".

40373MTL.NAR; Printed: 25-]111-9;, 9:46 am OOOO 02



o ) ‘ Table 1
< Chain-of-Custody
Analysis Request

ATA 1D #: VB403.73 SDG: LK4482-LAS
Sample Information , Analyses Requested
SAMPLE DATE SAMPLING{: FIELD QC |TEMP
NO. COLLECTED | MATRIX| SAF | LOCATION INFO - °C 1 2 4
BOFKH6 9-May-95 | WATER | B95-049 | 298-E33-12|Split w/ BOFBSO| 2 X
BOFKH7 g-May-95 | WATER | B95-049 | 298-E33-12|Split w/ BOFBS1] 2 X "X

Method References:

Analysis Method
1. ICP Metals (Ca, Mg, Na, K, Fe, Mn, i, Al, Bi) Unfiltered CLP |
2. ICP Metals (Ca, Mg, Na, K, Fe, Mn, Si, Al, Bi) Filtered CcLP -
3. Selenium (Unfiftered) CLP
4. Selenium (Filtered) CLP

Printed 7/25/65, 10:53 AM 40373DST.XLS
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REFERENCES

WHC 1993, Data Vdlidation Procedures for Chem‘ical Analyses, WHC-SD-EN-SPP-002, Rev. 2,
Westinghouse Hanford Company, Richland, Washington.

DOE 1994, Qudlity Asswrance Program Plan for 200-BP-5 Groundwater Operable Unit, DOE/RL 88-32,
Rev. 1, Department of Energy-Hanford, Richland, Washington. ‘
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¢

GLOSSARY OF VALIDATION APPLIED QUALIFIERS (CHEMISTRY)

follows.

Qualifiers which may be applied by data validators in compliance with the procedures herein are as

-

Ul-

Indicates the compound or analyte was analyzed for and not detected in the sample. The value
reported is the sample quantitation limit corrected for sample dilution and moisture content by
the laboratory.

Indicates the compound or analyte was analyzed for and not detected in the sample. Due to a
QC deficiency identified during data validation, the associated quantitation limit is an estimate.

Indicates the compound or analyte was analyzed for and detected. The associated concentration
is an estimate, but the data are usable for decision making purposes.

Applied to inorganic analyses only. Indicates the analyte concentration was greater than the IDL
but less than the CRDL and is considered an estimated value.

Indicates the compound or analyte was analyzed for, detected, and due to an identified QC
deficiency the data are unusable.

Indicates the compound or analyte was analyzed for and not detected in the sample.
Additionally, the data are unusable due to an identified QC deficiency.

49373MTL.NAR; Printed: 17—Jul-9;, 1:59 pm 000005



GLOSSARY OF LABORATORY APPLIED QUALIFIERS

Qualifiers which may be applied by the laboratory in compliance with applicable requirements are as

follows.

Commonly used laboratory metals (inorganic) qualifiers: -

U-

B-

Indicates the analyte was analyzed for but not detected in the sample.
Indicates the analyte concentration is less than the CRDL but greater than the IDL.
Indicates the value reported is estimated due to the presence of interference.

Indicates duplicate injection precision criteria were not met during graphite furnace (GFAA)
analysis.

Indicates spiked sample recovery was not within the control limits.
Indicates the reported value was determined by the Method of Standard Additions (MSA).

Indicates post-digestion spike for GFAA analysis is outside control limits and the sample
absorbance is less than 50% of the spike absorbance.

Indicates duplicate analysis was not within control limits.

Indicates the correlation coefficient (r) for the MSA was less than 0.995.

40373MTL.NAR; Printed: 17-Ju1-9;, 1:59 pm 000006



Qualification Summary Table
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Qualification Summary Table

Inorganics {Metals)

ANALYTE TYPE QUALIFIER SAMPLES Do REASON
AFFECTED
Bismuth MINOR BJ BOFKH7? ~ ACCURACY |Matrix spike recovery is outside
acceptance criteria.
Inoraanics (Metals) Field QC .
ANALYTE TYPE QUALIFIER FIELD QC DQO ASSESSMENT
SAMPLES .
ALL FIELD QC NONE [|BOFBSO/BOFKH6 | PRECISION |Field split precision is acceptabie.
BOFBY1/BOFKHY
Comments: -

Data qualification is not required based on field split precision, however, field split results are summarized
here to alert the data user to uncertainties in the data set during decision making processes.

Printed 7/25/95, 9:28 AM

40373QLS.XLS
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Data Summary Table
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8/8/95, 7:07 AM

METALS

DATA SUMMARY TABLE
LATA ID# VB403.73 | HEIS#:| BOFKH6 BOFKH7
‘ Date:| 9-May-95 9-May-95
Matrix:{f WATER WATER
Constituent CAS # Units | Results Q | Results Q
Aluminum 7429-90-5] - mg/L 0.057{ U 0.057| U
Bismuth 7440-69-9] mg/ | 0.001| U | 0.0014[BJ
Calcium 7440-70-21 mg/L 34 34
Iron 7439-89-6| mg/L 0.17 0.019) B
Magnesium 7439-95-4| mg/L 10 10
Manganese 7439-96-5| mg/L 0.002| U 0.002{ U
Potassium 7440-09-7] mg/L 8.8 8.2
Selenium 7782-48-2] mg/L 0.003| U 0.003| U
Silicon 7440-21-3| mg/L 28 26
Sodium 7440-23-5] ma/l 24 23

Shaded areas indicate changes by the validator.
40373DST.XLS, METALS
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Sample Results (Form I's)
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TOTAL METALS RESULTS

I ciierit Samipie ID: *BOEKHS

Date Collected: ‘05-09-95,

" LAL Batch iD(s}: 511 bhT

Date Received: 06-11-95

b E o éanci,z:r.&ra:tm L. RDL - Data . Date,’ LAL :

. Constituénts |. Method -~ imgd). ol gmgllT) (gl Qualifierts) I Analyzed. |5, 1D
Aluminum CLP <0.0567 0.057 0.20 U 06-20-95 L4482-2
Bismuth CLP <0.001 0.001 0.005 U 06-28-95 L4482-2

I catcium CLP 34 0.056 5.0 06-20-95 | L4482-2
Iran cLP 0.17 0.010 0.10 08-20-95 L4482-2
Magnesium CLP 10 0.087 5.0 06-20-85 L4482-2
Manganese CLP <0.002 0.002 0.015 U 08-20-98 L4482-2
Potassium CLP 8.8 0.363 5.0 06-20-95 L4482-2
Selenium CLP <0,003 0.003 0.005 W 06-19-95 L4482-2
Silicon CLP 28 0.012 0.10 06-22-95 L4482-2
Sodium CLP __24 0.041 5.0 06-20-95 L4482-2

Comments:-

oy
Y. 4
7.




DISSOLVED METALS RESULTS

|- client Sample 1D: BOFKHT 2.7 Date Collected: : 05:08:05
I_l LAL Batch IDis): 511 bhD Date Received: 05-11-95

! d "'&i(a‘;t;i‘;gntratiuﬁ, 1 LA
i "Constituents:.. Meihod {: ' “limgit). A Dl B |+ P
" Aluminum CLP <0.057 06-16-95 L4482-21
Bismuth CLP 0.0014 ' . . BN Bm 08-28-85 1.4482-21 "
Calcium CLP 34 06-16-95 | 1L4482-21 |
lron CLP 0.019 06-16-95 L4482-21
Magnesium CLP 10 06-16-95 L4482-21
Manganese CLP <0.002 06-16-95 L4482-21
||_potassium cLp 8.2 06-16-95 | L4482-21 |
" Selenium cLpP <0.003 06-17-95 | L4482-21 "
“ Silicon CLP 26 06-22-85 L4482-21 |
Sodium _____| cLp__ | 23 i 41 | _ 06-16-95 | L4482-21

Comments:

»7
s
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Checklist
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" LATA INORGANIC (METALS)

' ‘ DATA VALIDATION CHECKLIST
VALIDATION - S
LEVEL: A B . D E
VALIDATION
WHC-CM-5-3, Rev. 0 . WHC-SD-EN-SPP-002, Rev. 2
PROCEDURE: D M- | R E o piatil

PROJECT: 200-BP-5 ROUND 3 ' SDG: _ LK4482-QES
T »
VALIDATOR: BJ MORRIS LATA NO: VB403.73 DATE: 17-Jul-85
4 :
REVIEWER: Mc WesaMCA% * |LaB: QES CASE: N/A
SAF NO:_ _BE5040 QAPPNO: _____N/A ‘ SAP No: ____DOERL 88-32,R1

ANALYS ES REQU ESTED

ICP Metals Selenium ICP Metals Selenium
E Unfiltered IZI Unfiltered IZI Fiitered E Filtered
CLP CLP CLP CLP
SAMPLE NO. MATRIX SAMPLE NO. : MATRIX
BOFKHEG WATER BOFKH7 WATER

e Lt o e S L T i S e s

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

““YEs NO NIA

Is technical verification documentation present? E [:I EI
Is a case narrative present? LY_I [:l I:I
YES NO N/A

2. HOLDING TIMES

Are sample holding times acceptable? - —
II See HOLDING TIME SUMMARY form ]I

3. INSTRUMENT PERFORMANCE AND CALIBRATIONS
Were initial calibrations performed on all instruments? D D E

Are initial calibrations acceptable? I:' |:I IE
Are [CP interference checks acceptable? D D E
Were ICV and CCV checks performed on all instruments? . X
Are ICV and CCV checks acceptable? D D IZ.I

B R Rt1

Validation calculation checks were performed and are acceptable.

- lf; NO(s) are checked, see CALIBRATION DATA SUMMARY form

. 40373MTL.XLS, Checklist
PNO-DVF-014, R2 - 7118195, 10:36 AM 000015



o LATA INORGANIC (METALS)
‘ DATA VALIDATION CHECKLIST

4. BLANKS .
Were ICB and CCB checks performed for all applicable analyses?
Are ICB and CCB results acceptable? '

Were preparation blanks analyzed?

Are preparation blank results acceptable?

YES NO N/A

If NO(s) are checked, see BLANK AND SAMPLE DATA SUMMARY form

5. ACCURACY '
Were spike samples analyzed at the proper frequency?

Are all spike sample recoveries acceptable?

Are all elements spiked at an appropriate level?

Was a post digestion spike analyzed?

Are all post digestion spike recoveries acceptable?

Were [aboratary control sarhples (LCS) analyzed at the proper frequency?
Are all LCS recoveries acceptable?

Validation cajculation checks were performed and are acceptable.

B
3
L3

] T
[ | Y
3] ] ] 3]

If NO{s) are checked, see ACCURACY DATA SUMMARY form

6. PRECISION

Were laboratory duplicates analyzed at the proper frequency?

Are all duplicate RPD values acceptable?

Were MS/MSDs analyzed?

Are all MS/MSD RPD values acceptable?

Were ICP serial dilution samples analyzed at the proper frequency?
Are all ICP serial dilution %D values acceptable?

Validation calculation checks were performed and are acceptable.

&9 3
L3
5

] I [

I B | |
B £5] 3 3 T

" , " If NO(s) are checked, see PRECISION DATA SUMMARY form B

) 40373MTL.XLS, Checklist
PNO-DVF-014, R2 . 7/25/95, 1:07 PM
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- LATA INORGANIC (METALS)
. DATA VALIDATION CHECKLIST

o
7. FIELD QC SAMPLES , YES NO N/A
Were field QC samples (field/rip blanks, duplicates, splits, perforrhance audit) identified? E D D

Are fieldftrip blank results acceptable? (see Blank Data Summary form)
Are field duplicate RPD values acceptable? (see Fleld QC evaluation)
Are field split RPD values acceptable? (see Field QC evaluation)

I
L)
I B

Are performance audit sample results acceptable?
Comments: BOFKHE is a field split with BOFB90.

BOFKHY is a field split with BOFBS1.

BOFB90 and BOFBS1 were validated in SDG W0548-QES (VB403.71).
8. FURNACE AA QUALITY CONTROL

Were duplicate injections reguired?

uk
L3
= &

Are all duplicate injection %RSD values acéeptabte?
Were analytical spikes required?

Are all analytical spike recoveries acceptable?

Was MSA required?

Are all MSA results acceptable?

) I ) ]
(N | I
(] ) <] (] <]

Validation calculation checks were performed and are acceptable.

Comments:

9. REPORTED RESULTS AND DETECTION LIMITS
Are results reported for all requested analyses? E D D
Are all results supported in the raw data? I:I D
Are resulis calculated properly? I:I D
Do results meet the CRDLs? IZI D
Validation calcuiation checks were performed and are acceptable, u D

Comments:

ALIDAT SUMMAR

For deficiencies (major and minor) and comments, please refer to the Qualification Summary Table.

40373MTL.XLS, Checklist
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LATA INORGANIC (METALS)
DATA VALIDATION CHECKLIST

HOLDING TIME SUMMARY
SDEG: LK4482-L AS VALIDATOR: BJMORRIS ' DATE: 17-~Jul-85
PROJECT: 200-BP-5 ROUND 3 REVIEWER: MC WEBB LATANO.: VB4313.73
. e PREP Required | ANALYSIS | Required
MATRIX DATE PREP ANALYSIS HT HT HT HT VAL
HEIS-SN CODE ANALYSIS COLLECTED DATE DATE {days) {days) (days) | (days) Q
BOFKHE WATER |Aluminum S9-May-85 N/A 16-Jun-95 N/A N/A a8 - 180 NONE
Calcium .
lton
Magnesium
Manganese
Potassium
Sodium
BOFKHE WATER |Bismuth 9-May-85 N/A 28-Jun-g5 N/A NA 80 180 NONE
BOFKHG WATER {Selenium 9-May-85 N/A 17-Jun-85 NA NA 39 180 NONE
BOFKHG WATER |[Silican ‘8-May-85 N/A 22-Jun-95 N/A NA 44 180 NONE
BOFKH7 WATER |Aluminum S-May-85 NIA 20-Jun-95 N/A N/A 42 180 NONE
Calcium ‘
Iron
Magnesium
Manganese
Potassium
Sodium
BOFKH7 WATER |Bismuth g-May-95 NA 28-Jun-85 NIA N/A 50 180 NONE
BOFKH7 WATER |Selenium 9-May-85 N/A 19-Jun-85 N/A N/A 41 180 NONE
BOFKH7 WATER |Silicon 9-May-95 NIA 22-Jun-g5 N/A N/A 44 180 NONE

PNO-DVF-014, R2

40373MTL.ALS, hold times
7725/05, 9:117 AM




‘ LATA INORGANIC (METALS)
v v DATA VALIDATION CHECKLIST

ACCURACY DATA SUMMARY
SDG: LK4482-LAS VALIDATOR: BJ MOﬁRIS DATE: 17-Jul-85
PROJECT: 200-8P-5 ROUND 3 |REVIEWER: MC WEEB . LATA NO.: VB403.73
PERCENT RECOVERY (%R)
Minimum .
Actual | Required Matrix Post {Laboratory

Labi Spiking| Spiking Matrix Spike |Digestion| Control VAL
HEIS-SN [ANALYTE |RESULTS| @ | Level | Level |Difference! Spike |Duplicate| Spike | Standard | SAMPLES AFFECTED Q
BOFKH6E |[Silicon 28.27 2.0] 7.0675| -5.0875f NR : ! NONE NONE
BOFKH7 |Silicon 26.05 2,0] 65125 -45125| NR NONE NONE
BOFKH7 |Bismuth 0.0014 0.20} 0.00035] 0.19965 27.4% BOFKH7 BJ

NOTES:

(1) A negative number in the difference column indicates the spiking level for that element was not 25% of the sample cancentration.
The CLP method does not require qualification of sample data when this occurs.
(2) NR = not reported '

000019
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METALS QC DATA SUNMMARY
For Matrix Spike Sample Analysis

Aluminum BOFKHE L4482-2 06-20-35 2.184 <0.057 2.0 109

Bismuth BOFKHS& L4482-2 06-28-95 0.1810 <0,001 0.20 91

Calcium BOFKH6 L4482-2 06-20-95 140.3 33.91 100 106

Iron BOFKHS L4482-2 06-20-95 1.284 0.1736 1.0 111

Magnesium BOFKHE L4482-2 06-20-95 65.13 10.40 50 109

Manganese BOFKHS8 L4482-2 06-20-95 0.56374 <0.002 0.50 107

Potassium BOFKH& L4482-2 08-20-95 63.66 8.830 50 110

Selenium BOFKHE 14482-2 06-19-95 0.0117 <0.003 0.010 117

Silicon BOFKHG L4482-2 06-22-95 29.14 28,27 2.0 m

Sodium BOFKHE 14482-2 06-20-95 | 134.6 2449 _ 100 110 | _
"a" - The matrix spike recovery is not reported. The sample concentration was greater than four times the spiking level.

COMMENTS:

(b A'l"i<



METALS QC DATA SUMMARY

For Matrix Spike Sample Analysis

|00 Sampls Andlyses

LAL . ESamtj’Ig S
RS Sample Date ! “Result "} . Data.

Constituent’ D . Analyzed - {mgit) T ~Regovery’ | Qualifier
Aluminum BOFKH7 L4482-21 06-16-95 <0.057 96
Bismuth BOFKH7 L4482-21 06-28-95 0.05613 0.0014 @ N
Calcium BOFKH7 1.4482-21 06-16-95 133.4 33.58 100
Iron BOFKH7 L4482-21 06-16-85 1.036 0.0186 1.0 102
Magnesium BOFKH7 L4482-21 06-16-95 59,90 10,10 50 100
Manganese BOFKH7 L4482-21 06-16-95 0.5043 <0.002 0.50 101
Potassium BOFKH7 L4482-21 06-16-95 55,56 8.164 50 95
Selenium BOFKH7 L4482-21 06-17-95 0.0108 <0.003 0.010 109
Silicon BOFKH7 L4482-21 06-22-95 27.29 26.05 2.0 (_:— \\/

\-___/

Sodium BOFKH7 L4482-21 06-16-95 117.6 22.74 100 95
COMMENTS:




METALS FIELD SPLIT EVALUATION

LATA ID#: VB403.73 HEIS#| BOFB90 | HEIS#:| BOFKHG RPD DIF DL
Date:| 9-May-95 Date:{ 9-May-95
Matrixx] WATER Matrix:| WATER Hg/L Mg/l
ORIGINAL ‘ SPLIT
Constituent CAS # Units | Resuits Q| Units | Results Q
Aluminum 7429-80-5| pg/L 2341 U | mgiL 0.057| U
Antimony 7440-36-0| pg/L 263 U | mgl N/R
Arsenic 7440-38-2| g/l 1.4{BJ] mglL N/R
Barium 7440-39-3| Mg/l 87.4| B | mglL N/R
Beryilium 7440-41-7| pg/L 0.60| U] mgll N/R|
Cadmium 7440-43-9| pg/L 2.4{UJ| mglL N/R
Calcium 7440-70-2] g/l 30400 ﬁ mg/L 34 11.2% 5000
Chromium 7440-47-3| g/l 47 U | mgl N/R
Cobalt 7440-48-4| pg/L 34 U | mg/L N/R
Copper 7440-50-8| pg/L 9.8/ U| mg/lL NR
Iron 7433-89-6| pg/L 128 mo/L 0.170 42 100
Lead 7439-92-1] pg/L 0.80{UJ| mgiL N/R
Magnesium 7439-95-4) pgl | 9280{% | moL 10 7200 5000
Manganese 7439-96-5] pgiL 34| B mg/L 0.002) U 34 15.0
Nickel 7440-02-01 pg/l 15.4| U | mg/L N/R
Potassium 7440-09-7{ pgiL 6920 1..7 mg/L 8.8 1880 5000
Selenium 7782-49-2| pg/L 111 U | mg/lL 0.003{ U
Silver 7440-22-4| pg/L 41| U | mg/l N/R
Sodium 7440-23-5| po/L 21100 @ mg/L 24 2900 5000
Thailium 7440-28-0 pofL 0.90] U | mglL N/R
Vanadium 7440-62-2| pofl 18.1] B | mglL N/R
Zinc 7440-66-6| pofl 12.5 ;EI mg/L N/R
Cyanide CYANIDE| pg/L 20.7{ . { mg/L N/R
Silicon 7440-21-3| pg/L 26000 ma/L 28 7.4% 100
Bismuth 7440-69-9] pg/L 46.4| U | mall 0.001} U
'NR' = Not Requested '
EVALUATION:
1. Field duplicates are not evaluated for precision if both results are non-detect.
2. If both sampie resuits are >5*DL the RPD is used for evaluation.
3. If either sample result is <5*DL the DIF is used for evaluation.
4. All positive resuits have exhibited acceptable precision.
000022
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METALS FIELD SPLIT EVALUATION

LATA [D#: VB403.73 HEIS#| BOFB91: | HEIS#]| BOFKH7 RPD

DIF DL
Date:| 8-May-95 | Date:| 9-May-95

Matrix:] WATER Matrix:| WATER uafL paib

. ORIGINAL SPLIT
Constituent CAS # Units | Results @ | Units | Resulls Q
Aluminum 7429-80-5| pgiL 234! U | mglL 0.057| U
Antimony 7440-36-0| pg/L 26,3 U | mg/L NR
Arsenic 7440-38-2] gL 1.4{BJ| mgil NR
Barium 7440-39-3]1 ug/l 840 B | mg/L NR
Beryllium 7440-41-7( pg/L 060 U | mglL NR|
Cadmium 7440-43-9] pgiL 2.4 UJ| mgiL NR
Calcium 7440-70-2] po/l 29800(.J: 1 mg/L 34 13.2% 5000
Chromium 7440-47-3| pall 47| U | mgi NR
Cobalt 7440-48-4| pg/L 34| U | mal NR
Copper 7440-50-8| pgiL 13.6 'g.?‘ mg/L NR
Iron 7439-89-6| ug/L 379 U}l moil 0.019} B 19.0 100
Lead 7439-92-1| pg/L 1.0\ £ ;sgf mg/L NR
Magnesium 7439-954} g/l 9030| J. { mgil 10 970 5000
Manganese 7438-96-5{ pg/L 3.2 B| mgiL 0.002] U 3.2 15.0
Nickel 7440-02-0] pgiL 15.4| U | mgiL NR
Potassium 7440-09-7] g/l 7430 g mg/L 8.2 770 5000
Selenium 7782-49-2{ g/l 11 U { mg/L 0.003| U
Silver 7440-22-4| ug/L 411 U | mg/L NR
Sodium 7440-23-5{ g/l 20300 E mg/L. 23 2700 5000
Thallium 7440-28-0| pg/L 0.90] U | mgiL NR
Vanadium 7440-62-2] Mo/l 17.2] B | mglL NR
Zinc 7440-66-6| g/l 128 0| mglL NR
Cyanide CYANIDE{ pg/L NR © mg/L NR
Silicon 7440-21-3| pg/l | 25400 mg/l. |. 26 2.3% 100
Bismuth 7440-69-9| pg/L 46.4{ U | mg/l | 0.0014| BJ] 1.4 5
'NR' = Not Requested
EVALUATION:
1. Field duplicates are not evaluated for precision if both results are non-detect.
2. If both sample results are >5*DL the RPD is used for evaluation.
3. If either sample result is <5*DL the DIF is used for evaluation.
4. All positive results have exhibited acceptable precision.

000023

Shaded areas indicate changes by the validator.
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Lockheed Analytical Services N Log-in No.: L4482
Quotation No.: Q400000-B

SAF: B95-049

Document File No.: 056116596

BHI Document File No.:221

SDG No.: LK4482

Page3

CASE NARRATIVE
INORGANIC METALS ANALYSES

The routine calibration and quality control analyses performed for this batch include as
applicable: instrument tune (ICP/MS only), initial and continuing calibration verification, initial
and continuing calibration bianks, method blank{s), laboratory control sample(s}, ICP

interference check samples (ICP only), serial dilutions, analytical (post-digestion} spike
samples, matrix spike {predigestion) sample(s), duplicate sample(s).

Preparation and Analysis Requirements

The samples were received in on May 11, 1995. They were logged in as L4482 and prepared
and analyzed in batches 511 bhT for total metais and 511 bhD for filtered water.

Holding Times-

All sampies were analyzed within the method-specific holding times.

Niethod Blanks-

The method blanks were free of contamination.

Internal Quality Control-

All Internal Quality Controt were within acceptance limits with the following exception: The
matrix spike recovery for bismuth in the filtered water analysis was outside of acceptance

limits {27%). The recovery based on the LCS {99%) support that the analytical system was
operating within control limits.

Sample Results-

Bismuth was determined by ICP-MS, as approved by Clay Smith of Bechtel Hanford.

Shellee McGrath Juhe 29, 1995

Prepared By '‘Date .
. e
"), JS' O

000025 U0



Chain-of-Custody Information
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. Page 1 of 1 ‘
Bechtel Hanford, Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST :l :
Data Turnaround P
[ Priority
Collector - . Company Contact Telephone N
Y Lec G.L. Kasza (509) 372-9675 Normal
Project Designation Sampling Location SAF No.
200-BP-5 Groundwater Round 3 200 East B95-049
Ice Chest No. " | Eield Logbook No. Method of Shipment
emi-374 o F<- )9 Federal Express
Shipped To . Offsite Property No. Bitt of Lading/Air Bili No, . ]
Lockheed W95 QO -030-1-85 AGYOYLR TR
Possible Sample Hazards/Remarks .
Presecvation HBNO3  1Coof4°C |Cool 4°C |Cool4°C |[NaOH  {HNO3  |Cool4°C {HCI Cool 4°C |HNO3
Type of Container | p/; G P P P PIG G P p PG
. No. of Container(s) 1 1 1 i 2 3 i 4 I |
Special Handling and/or Storage Volume :
Maintain samples between 2°C and 6°C. 1L 500mL 250mL 500mL. iL IL S00mL iL . 20mL IL
- - *1 Anions (1IC- | Alkalinity | TDS Cyanide | *2 Tritium Tc-99 Activity | *3
B, Co, S04, Scan
SAMPLE ANALYSIS hoye O3,
Sample No. « Matrix* Date Sampled Time Sampled
o FKHG L [ s 99p /0> L N Y e R R s _;
g:FK 1 s Sg8p 170> X
i
-' ~ - SPECIAL INSTRUCTIONS 7o
CHAIN OF POSSESSION Sign/Print Names . e
)" = Soi
. éﬁ o #1 ICPMeals - to include Ca, Mg, Na, K, Fe, Mg, §i, Al, and Bi. AA Metals - to include Se (unlitered). SE = Sediinent
3 [Refinquished By E'Lg Date/Time ‘s Dm,f.“me /Y00 |12 Grous Agha; Gross Bot; Pur238, 2391340; 5090; Gamima Spec - to include €4-137, Co-80, Ru-106; 50 - SIuIi:;"fl
; Berkpfee S=-3-Ff Total Uraniurn. W o U
.: Received By Date/Time *3 ICP Metals - 10 include Ca, Mg, Na, K, Fe, Mo, 5i, Al, and Bi. AA Mectals - to include Se (fikered). o =00 ;
’ A = Air [
h . _ Saunpleatalyis for PO, NOZ, NO3 by BPA 300.0is being requested for information eely. The BRC DS = Drai Soiids f
Received By Date/Time Contracior acknowiledges that the 48-howr hokd time will not be mes. DL~ Drmn Ligeids 4
4 W1 = Wipe
JRelinquished By Date/Timeam "] Received By Date/Time The Activity Scan s for both sample numbers listed on this chain of custody. Lo
X = Oter
: ];ABORATORYH Received By g . I"/Q'Q(“ Title Date/Time :
1 * secrion 54-.-\#/4_ ™ :»!-.s./ ‘A S-i(-44" / oyHs
~ isposal Method D:sposed By Date/ Time . T
1N “DISPOSITION o \




Lockheed Analytical Services
Sample Receiving Checklist
Clicat Nasme: b/ 51 8y fp, S -‘,g_/a,ﬂ(’,,zn sobNo. L4 ¥ 8’ c} Cooler ID: 13—

Page 1 of

COOLER CONDITION UPON. RECEIPT 0
Temperature of cooler upon receipt: a f

temperature of temp. blank upon receipt:

No * Comments/Discrepencics

.Jeustody scals intact

chain of custody present

blue jce {or equiv.) present/frozen

XB = Ix 1

rad survey completed

SAMPLE CONDITION UPON RECEWT

No * Comments/Discrepancics |

&ll bottles labeled

samples intact

proper container used for samplo typs

ssmple volume sufficient for analysis

e B B PP

proper pres. indicated on the COC

VOA's contain headspace Y

are samples bi-phasic (if so, indicato sampls ID'S): Py

MISCELLANEOUS ITEMS

Yes No * Comments/Discrepancics

samples with short holding times : X T8 [ O LRSI
N i /

samples to subcontract L2050

ADDITIONAL COMMENTS/DISCREPANCIES

7Y

A
Completed by / date: //I(IC?,M v .-M S = AT

Sent to the client (d.n.tdﬁwah): *# Client's signature upon receipt:
Nm'tmﬂalw&mdwwuwwmm@t L

N

--.ﬂmmmmmumwmmmurmwmmmmm-u«

(al

CJ‘t"LW §20000

. Mersion 2.0 (11/11/94)

<



END OF PACKAGE
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